

PROLOGUE 


If anyone should have known about the 1918 flu, it was I. 

I was a microbiology major in college and even took a course in virology. But the 1918 flu was never mentioned. I also took history courses in 
college, with one of my favorites being a class that covered the important events of the twentieth century. But although World War I was a major part of 
the course, the 1918 flu was not discussed. I have written about diseases and medicine for my entire career, first at Science magazine and then at The 
New York Times, even writing articles about influenza. But 1 never paid any attention to the 1918 flu. 

In retrospect, it is hard for me to understand my ignorance. The 1918 flu epidemic puts every other epidemic of this century to shame. It was a plague 
so deadly that if a similar virus were to strike today, it would kill more people in a single year than heart disease, cancers, strokes, chronic pulmonary 
disease, AIDS, and Alzheimer’s disease combined. The epidemic affected the course of history and was a terrifying presence at the end of World War I, 
killing more Americans in a single year than died in battle in World War I, World War II, the Korean War, and the Vietnam War. 

The 1918 flu even affected my family and my husband’s family. My father insisted on heeding the advice of an old doctor who had lived through that 
flu and who decided, as a consequence, to blast every respiratory illness with erythromycin. As a child, I took the antibiotic every time I had a fever, 
useless though it was in fighting most common respiratory diseases. Yet I did not make the connection with the doctor’s frightening experience with the 
1918 flu and his steadfast faith in a wonder drug discovered decades later. When I grew older and understood the overuse of antibiotics, I would 
disparage my father’s doctor, arguing that he was irrational. 

In my husband’s family, the flu had been a life-altering event. My husband’s mother was a young girl when her father died of the viral infection and 
her mother was left to bring up four children alone. Somehow, though, neither my husband nor 1 quite realized what had happened. His mother had 
always said that her father died of pneumonia that he caught from working in a foundry. 

It seems remarkable to me now that I never grasped the fact that a terrible epidemic had swept the world in 1918, leaving death and devastation in its 
wake and touching nearly every family with its icy hand. But, I have learned, I was not alone in my ignorance. The 1918 influenza epidemic is one of 
history’s great conundrums, obliterated from the consciousness of historians, who traditionally ignore science and technology but not, for the most part, 
plagues. 

My epiphany came in 1997, when I wrote an article in The New York Times about a remarkable paper being published in the journal Science. That 
paper, which involved the first attempts to resurrect the virus’s genetic code, was also a key clue in a medical mystery story that is as astonishing as the 
1918 influenza itself. It involves science and politics, at their most confused and at their finest. It involves a virus that is one of the worst killers ever 
known. And it involves researchers who became obsessed with tracking the virus down. Like all good mystery stories, it also has elements of 
serendipity and surprise. 

It is a story that begged to be told, both for the sheer drama of the tale and for its implications. The resolution of the mystery could help scientists save 
humanity if that terrible virus or another one like it stalks the earth again. 
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THE PLAGUE YEAR 


This is a detective story. Here was a mass murderer that was around 80 years ago and who’s never 
been brought to justice. And what we’re trying to do is find the murderer. 

—Jeffery Taubenberger, molecular pathologist 


When the plague came, on those chilly days of autumn, some said it was a terrible new weapon of war. The plague germs were inserted into aspirin 
made by the German drug company Bayer. Take an aspirin for a headache and the germs will creep through your body. Then your fate is sealed. 

No, the plague came in on a camouflaged German ship that had crept into Boston Harbor under cover of darkness and released the germs that seeded 
the city. Boston, after all, was where the plague started. There was an eyewitness, an old woman who said she saw a greasy-looking cloud that floated 
over the harbor and wafted over the docks. 

No, it was started by Germans who slipped into Boston Harbor on U-boats and then sneaked ashore, carrying vials of the plague germs with them 
They let the germs loose in theaters and among crowds gathered for those interminable Liberty Bond rallies. Lieutenant Colonel Philip S. Doane, head of 
the Health Sanitation Section of the Emergency Fleet Corporation, said so, and he certainly was in a position to know. It was on page one of the 
Philadelphia Inquirer. 

Soon the plague was everywhere. And no one was safe. 

The sickness preyed on the young and healthy. One day you are fine, strong, and invulnerable. You might be busy at work in your office. Or maybe you 
are knitting a scarf for the brave troops fighting the war to end all wars. Or maybe you are a soldier reporting for basic training, your first time away 
from home and family. 

You mi gilt notice a dull headache. Your eyes might start to burn. You start to shiver and you will take to your bed, curling up in a ball. But no amount 
of blankets can keep you warm You fall into a restless sleep, dreaming the distorted nightmares of delirium as your fever climbs. And when you drift 
out of sleep, into a sort of semi-consciousness, your muscles will ache and your head will throb and you will somehow know that, step by step, as your 
body feebly cries out “no,” you are moving steadily toward death. 

It may take a few days, it may take a few hours, but there is nothing that can stop the disease’s progress. Doctors and nurses have learned to spot the 
signs. Your face turns a dark brownish purple. You start to cough up blood. Your feet turn black. Finally, as the end nears, you frantically gasp for 
breath. A blood-tinged saliva bubbles out of your mouth. You die—by drowning, actually—as your lungs fill with a reddish fluid. 

And when a doctor does an autopsy, he will observe your lungs lying heavy and sodden in your chest, engorged with a thin bloody liquid, useless, like 
slabs of liver. 


They called the plague of 1918 influenza, but it was like no influenza ever seen before. It was more like a biblical prophecy come true, something from 
Revelations that predicted that first the world was to be struck by war, then famine, and then, with the breaking of the fourth seal of the scroll foretelling 
the future, the appearance of a horse, “deathly pale, and its rider was called Plague, and Hades followed at its heels.” 

The plague took off in September of that year, and when it was over, half a million Americans would lie dead. The illness spread to the most remote 
parts of the globe. Some Eskimo villages were decimated, nearly eliminated from the face of the earth. Twenty percent of Western Samoans perished. 
And no matter where it struck, the virus went after an unusual group—young adults who generally are spared the ravages of infectious diseases. The 
death curves were W-shaped, with peaks for the babies and toddlers under age 5, the elderly who were aged 70 to 74, and people aged 20 to 40. 

Children were orphaned, families destroyed. Some who lived through it said it was so horrible that they would not even talk about it. Others tried to 
put it behind them as another wartime nightmare, somehow conflating it with the horrors of trench warfare and mustard gas. It came when the world was 
weary of war. It swept the globe in months, ending when the war did. It went away as mysteriously as it appeared. And when it was over, humanity had 
been struck by a disease that killed more people in a few months’ time than any other illness in the history of the world. 

When we think of plagues we think of strange and terrible illnesses. AIDS. Ebola. Anthrax spores. And, of course, the Black Death. We worry about 
horrifying symptoms—pustules, or fountains of blood gushing from every orifice. Or young men, who had had the bodies of gods, reduced to skeletal 
figures, hobbling down the street on withered limbs, leaning on canes, shivering with cold. Today we worry about germ warfare—a new virus made of a 
combination of smallpox and anthrax or smallpox and Ebola. Or we worry that a terrifying new disease is brewing somewhere, in a hot zone, and that it 
is poised, prepared, with the disruption of ancient forests, to break out and kill us all. 

But influenza never makes the list of deadly plagues. It seems so innocuous. It comes around every winter and everyone gets it sooner or later. There 
is no good treatment once a person becomes ill, but no matter. Nearly everyone gets over it, few are the worse for the experience. It is just an 
inconvenient illness that inflicts, at most, a week or so of misery. Influenza is not supposed to be deadly, at least for young adults, who have little reason 
to fear death or disease. 

Even its name, “influenza,” hints at its usual pattern of coming around each winter. “Influenza” is an Italian word that, one hypothesis has it, was 
coined by the disease’s Italian victims in the middle of the eighteenth century. Influenza di freddo means “influence of the cold.” 

Flu also, however, seems unavoidable. It is spread through the air and there is little that can be done to prevent being infected. “I know how not to get 
AIDS,” says Alfred W. Crosby, a historian of the 1918 flu. “I don’t know how not to get the flu.” 

And yet perhaps because the flu is so familiar, its terrors in 1918 were all the more dreadful. It is like a macabre science fiction tale in which the 
mundane becomes the monstrous. 

When the illness was first observed, doctors were reluctant even to call it the flu. It seemed to be a new disease, they said. Some called it 
bronchopneumonia, others called it epidemic respiratory infection. Doctors suggested it might be cholera or typhus, or perhaps it was dengue fever or 
botulism Still others said it was simply an unidentified pandemic disease. Those who used the term “influenza” insisted on enclosing it in quotation 
marks. 


One way to tell the story of the 1918 flu is through facts and figures, a collection of data whose impact is numbing and whose magnitude is almost 
inconceivable. 

How many became ill? More than 25 percent of the U.S. population. 

What about servicemen, the very young and healthy who were the virus’s favorite targets? The Navy said that 40 percent of its members got the flu in 
1918. The Army estimated that about 36 percent of its members were stricken. 

How many died worldwide? Estimates range from 20 million to more than 100 million, but the true number can never be known. Many places that 
were bludgeoned by the flu did not keep mortality statistics, and even in countries such as the United States, efforts at tabulating flu deaths were 
complicated by the fact that there was no definitive test in those days to show that a person actually had the flu. But still, the low end of the mortality 
estimates is stunning. In comparison, AIDS had killed 11.7 million people through 1997. World War I was responsible for 9.2 million combat deaths 
and around 15 million total deaths. World War 11 for 15.9 combat deaths. Historian Crosby remarks that whatever the exact number felled by the 1918 
flu, one thing is indisputable: the vims “killed more humans than any other disease in a period of similar duration in the history of the world.” 

How lethal was it? It was twenty-five times more deadly than ordinary influenzas. This flu killed 2.5 percent of its victims. Normally, just one-tenth 
of 1 percent of people who get the flu die. And since a fifth of the world’s population got the flu that year, including 28 percent of Americans, the number 
of deaths was stunning. So many died, in fact, that the average life span in the United States fell by twelve years in 1918. If such a plague came today, 
killing a similar fraction of the U.S. population, 1.5 million Americans would die, which is more than the number felled in a single year by heart disease, 
cancers, strokes, chronic pulmonary disease, AIDS, and Alzheimer’s disease combined. 

But the raw numbers cannot convey the scenes of horror and misery that swept the world in 1918, which became part of everyday life in every nation, 
in the largest cities and remotest hamlets. 

Some tell of their personal epiphanies. Historian Crosby, a friendly bear of a man with snow-white hair and a short bushy beard, was at Washington 
State University one day, gazing at a wall of world almanacs. On a whim, he picked up an almanac from 1917 and looked up the U.S. life expectancy. It 
was, he recalls, about fifty-one years. He then turned to the almanac from 1919. The life expectancy was about the same. Then he looked at the 1918 
almanac. The life expectancy was thirty-nine years, he says. “What the hell happened? The life expectancy had dropped to what it had been fifty years 
before.” Then he realized what the explanation must be. It was the influenza epidemic, the flu his own father had lived through but had not spoken about 
to Crosby. “When you talk to people who lived through it, they think it was just their block or just their neighborhood,” Crosby noted. The flu’s 
enormous, almost unthinkable impact somehow had escaped attention. Crosby applied for a grant from the National Institutes of Health to study the 1918 
flu and soon became the world’s expert on that almost forgotten period of history. 

No one knows for sure where the 1918 flu came from or how it turned into such a killer strain. All that is known is that it began as an ordinary flu but 
then it changed. It infected people in the spring of 1918, sickening its victims for about three days with chills and fever, but rarely killing them. Then it 
disappeared, returning in the fall with the power of a juggernaut. 

In retrospect, medical experts talk of the two waves of the 1918 flu. The first was banal, and easily forgotten. No one mentioned plagues or germ 
warfare when the influenza epidemic first arrived. But when it came back, in the second wave, it had become something monstrous, bearing little 
resemblance to what is ordinarily thought of as the flu. 

The earliest traces of the first wave of the 1918 flu are lost in the sands of time, a warning that only afterward seemed dire. The disease seemed 
trivial at the time, coming as it did in the midst of the disruptions and terrors of war. But for one of the first towns to be hit by the flu, the disease was not 
easily dismissed—not because it was so deadly but because it was so infectious. 

It was February and the tourist season was in full swing in San Sebastian. The sunny town on the northern coast of Spain seemed a world apart from 
the dismal, dreary fighting just over the border in France. San Sebastian in the winter of 1918 was a place where you might forget the trenches and the 
wet, cold, muddy battles. You could escape the talk of mustard gas, that deadly green haze, that horrible new German weapon of war. You could find 
respite in a country that was still unaligned, where the days were warm and the nights soft and fragrant. You might forget that the rest of Europe was 
bogged down in an exhausting war to end all wars. 

Then the flu came to town. It was nothing alarming—just three days or so of fever, aches, and pains. But it certainly was contagious. It seemed that 
nearly everyone who was exposed to the disease became ill about two days later. And the disease seemed to strike young, healthy adults, often sparing 
the old people and the children, who usually are the first to be felled by influenza. 

What to do? If the world knew about the flu in San Sebastian, the tourist season would be finished. Who would want to go on vacation only to be laid 
up with the flu? Maybe the illness could be hushed up, the town’s officials reasoned. Yet the word spread—San Sebastian was a place to be avoided. 

At nearly the same time, some soldiers were becoming ill, although there was as yet no clear pattern of the disease’s spread. Influenza arrived in 
March in the 15th U.S. Cavalry traveling to Europe. 

Two months later, it seemed that everyone was getting sick In Spain, eight million people were ill, including King Alfonso XIII. One-third of Madrid 
was sick with the flu, forcing some government offices to close. Even the trams stopped running. And this time, Spain was not alone—the first wave of 
the flu had spread widely. 

The troops called it “three-day fever,” according to some who suffered from it. One, Sergeant John C. Acker of the 107th Ammunition Traia 32nd 
Division, American Expeditionary Force, writing from France that April, said: “They started calling it the 'three-day fever’ here, but couldn’t 
camouflage it with a name when it runs its course in a week or more. It hits suddenly and one’s temperature nearly chases the mercury thru the top of the 
M.D. ’s thermometer, face gets red, every bone in the body aches and the head splits wide open. This continues for three or four days and then disappears 
after considerable perspiration, but the ‘hangover’ clings for a week or two.” 

But in the rest of the world, the illness came to be called the Spanish flu, to Spain’s consternation. After all, the other countries of Europe, as well as 
the United States and countries in Asia, were hit too in that spring of 1918. Maybe the name stuck because Spain, still unaligned, did not censor its news 
reports, unlike other European countries. And so Spain’s flu was no secret, unlike the flu elsewhere. 

Nonetheless, the scope of the epidemic remains unclear. There were no requirements in those days to report cases of influenza—that became a 
practice in the United States only after, and as a consequence of, the second wave of the 1918 flu. And there was no reason in those days of war to keep 
track of what seemed like a minor illness. Reports on the flu’s reaches were sporadic, reflecting mostly the practices of organizations such as prisons, 
the military, and some industries, which simply recorded absentees. There was no systematic attempt to track an epidemic. 

There are records noting that at the Ford Motor Company more than 1,000 workers called in sick with the flu in March. In San Quentin prison, 500 of 
1,900 prisoners became ill in April and May. On March 4, the flu came to Camp Funston (now Fort Riley) in Kansas, a training camp for 20,000 
recruits. That month and the next, it also arrived at more than a dozen other Army camps, but no eyebrows were raised. After all, colds and flu were to 



be expected in training camps where thousands of men were brought together, mingling and passing viruses among themselves. 

In April 1918, the epidemic appeared in France, laying waste to British, American, and French troops stationed there, as well as the civilian 
population. The next month, it was in England, where King George V got the flu. The epidemic crested in England in June; at the same time, it cropped 
up in China and Japan. In Asia, it also was called the “three-day fever” or, sometimes, “wrestler’s fever.” 

Not surprisingly, the epidemic affected the war effort. Soldiers trying to fight in World War I were laid up by the flu in such numbers that some 
commanders complained that the disease was hindering their ability to fight. 

King George’s Grand Fleet could not even put to sea for three weeks in May, with 10,313 men sick. The British Army’s 29th Division had planned to 
attack La Becque on June 30, but had to put off the operation because so many of its men were sick with the flu. 

German General Erich von Ludendorff, the leader of the country’s acclaimed offense, complained that the flu, or the Flanders fever, as the Germans 
called it, was thwarting his battle plans. It was not enough that the fighting men were hungry and cold and wet, trying to slog their way through fields of 
mud that could swallow a tank. Now there was this flu which, Ludendorff said, was weakening his men and lowering their morale. The flu, he added, 
contributed to the failure of his July offensive, a battle plan that nearly won the war for Germany. 

Fie also groused about his staff s complaints about the flu. “It was a grievous business having to listen every morning to the Chiefs of Staff s recital of 
the number of influenza cases, and their complaints about the weakness of their troops.” 

Yet although much of the world fell ill that spring, there remained large areas that were untouched. Most of Africa and almost all of South America 
and Canada had no flu epidemic. And as summer arrived, even the countries that were hardest hit had a reprieve. The flu seemed to vanish without a 
trace. 


But a few months later the flu was back with a vengeance. 

It roared into the world, beginning in places where its impact was, at first, not widely known. The second wave of the 1918 pandemic still was highly 
contagious. But this time it was a killer. Its path was evident in retrospect, when demographers traced patterns of unusually high death rates among young 
adults. By August, notes Gerald Pyle, a medical geographer at the University of North Carolina, the disease “had grimly cut its swath among populations 
of the Indian subcontinent. Southeast Asia, Japan. China, a large part of the Caribbean, and parts of Central and South America.” 

Although about 20 percent of its victims had a mild disease and recovered without incident, the rest had one of two terrifying illnesses. Some almost 
immediately became deathly ill, unable to get enough oxygen because their lungs had filled with fluid. They died in days, or even hours, delirious with a 
high fever, gasping for breath, lapsing at last into unconsciousness. In others, the illness began as an ordinary flu, with chills, fever, and muscle aches, 
but no untoward symptoms. By the fourth or fifth day of the illness, however, bacteria would swarm into their injured lungs and they would develop 
pneumonia that would either kill them or lead to a long period of convalescence. 

The second wave of the flu arrived in the United States in Boston, appearing among a group of sailors who docked at the Commonwealth Pier in 
August. The sailors were simply in transit, part of the vast movement of troops in a war that transformed daily life. 

By thea the war effort had taken over the country. No man wanted to be left behind—the worst thing you could call a man was a slacker. And so a 
quarter of Americans had signed up to fight, with those men who remained behind embarrassed, apologizing for medical conditions that kept them from 
the front. The women spent their days visiting hospitals, bringing bright baskets of flowers and sweets, and wrapping bandages for the men abroad. 

And then some of those sailors in Boston got sick. 

On August 28, eight men got the flu. The next day, 58 were sick. By day four, the sick toll reached 81. A week later, it was 119, and that same day the 
first civilian was admitted to Boston City Flospital sick with the flu. 

Deaths soon followed. On September 8, three people died from the flu in Boston: a Navy man, a merchant marine, and a civilian. 

That same day, the flu appeared in Fort Devens, Massachusetts, thirty miles west of Boston. 

Overnight, Fort Devens became a scene out of hell. One doctor, assigned to work in the camp that September, wrote despairingly to a friend about an 
epidemic that was out of control. The doctor’s letter is dated September 29, 1918, signed with his first name, “Roy.” Nothing more is known about who 
he was or what became of him. Elis letter was discovered more than sixty years later, in a trunk in Detroit, and was published in the British Medical 
Journal in December 1979, having been sent in by a Scottish doctor, N. R. Grist of the University of Glasgow, who saw it as a cautionary tale. 

Roy wrote: “Camp Devens is near Boston, and has about 50,000 men, or did before this epidemic broke loose.” The flu epidemic hit the camp four 
weeks earlier, he added, “and has developed so rapidly that the camp is demoralized and all ordinary work is held up till it has passed. All assemblages 
of soldiers are taboo.” 

The disease starts out looking like an ordinary sort of influenza, Roy explained. But when the soldiers are brought to the hospital at the Army base, 
they “rapidly develop the most viscous type of Pneumonia that has ever been seen. Two hours after admission they have the Mahogany spots over the 
cheek bones and a few hours later you can begin to see the Cyanosis extending from the ears and spreading all over the face, until it is hard to distinguish 
the colored man from the white. It is only a matter of a few hours then until death comes and it is simply a struggle for air until they suffocate. It is 
horrible. One can stand to see one, two, or twenty men die, but to see these poor devils dropping like flies gets on your nerves. We have been averaging 
about 100 deaths a day, and still keeping it up.” 

It became a problem just to dispose of the dead. “It takes Special trains to carry away the dead,” Roy remarked. “For several days there were not 
coffins and the bodies piled up something fierce and we used to go down to the morgue (which is just back of my ward) and look at the boys laid out in 
long rows. It beats any sight they ever had in France after a battle. An extra long barracks has been vacated for the use of the Morgue, and it would make 
any man sit up and take notice to walk down the long lines of soldiers all dressed and laid out in double rows. We have no relief here, you get up in the 
morning at 5:30 and work steady until about 9:30 P.M., sleep, then go at it again.” 

Even medical experts were shocked by what they saw at Camp Devens. Just six days before Roy wrote his letter, on September 23, the U.S. Surgeon 
General had sent one of the nation’s leading doctors to the camp to figure out what was going on. The doctor, William Henry Welch, was a pathologist, a 
scientist, and a physician whose honors were almost unprecedented. He had been president of the most prestigious science and medical societies, 
including the American Medical Association, the National Academy of Science, and the American Association for the Advancement of Science. Some 
said that he was as highly regarded in his time as Benjamin Franklin had been earlier. 

But Welch was as unprepared as Roy for the 1918 flu. He had, in fact, thought that American troops were astonishingly healthy. In September 1918, 
Welch, along with Colonel Victor C. Vaughan, who also had been president of the American Medical Association, Dr. Rufus Cole, president of the 
Rockefeller Institute, and Simeon Walbach of Harvard Medical School, had just completed a tour of inspections of Army camps in the South. They were 



flush with the success of the public health effort that seemed to have made disease in the military almost a thing of the past. Welch, in fact, had concluded 
that the camps were in such good condition, the troops in such good health, that he could retire. He was seventy-one years old, a portly, genial bachelor, 
and felt he had completed his service to his country. Then he was called upon to investigate the carnage that was occurring at Fort Devens. 

The four doctors were summoned to Washington to speak to the U.S. Surgeon General, Dr. William C. Gorgas, the man who had eliminated yellow 
fever from Cuba. Gorgas called the men into his office, barely glancing up from the papers on his desk when the distinguished team came in. Then he 
said, “You will proceed immediately to Devens. The Spanish influenza has struck that camp.” 

The doctors obeyed, of course, traveling to Union Station near the Capitol building in Washington and boarding the next train to Fort Devens. They 
arrived the following morning on a dreary day, when a frigid rain was falling and dying soldiers, sodden and chilled, were filing into the hospital, 
carrying their blankets, burning with fever, shivering with cold, and coughing up bloody mucus. 

What the doctors saw horrified them The camp, built for 35,000 men, was overcrowded with 45,000. And the influenza epidemic was running 
rampant. In just twenty-four hours preceding Welch’s visit, 66 men had died. The day that Welch and his retinue came, 63 died. The hospital, built to 
hold 2,000, was overflowing with 8,000 men. 

Vaughan wrote about the experience. He was a man who had seen epidemics before. He had seen typhoid fever and seen firsthand how that illness 
felled men in the Spanish-American War. But never had he seen anything like the influenza epidemic in Fort Devens, Massachusetts. 

Vaughan said there was no point in discussing the history of the influenza epidemic, which “visited the remotest corners, taking toll of the most robust, 
sparing neither soldier nor civilian, and flaunting its red flag in the face of science.” But the scene at Devens was one he could never forget. 

When the group of medical officials arrived, they saw what Vaughan said was inscribed in his brain. These memories are “ghastly ones which I 
would tear down and destroy were I able to do so, but this is beyond my power,” Vaughan wrote. “They are part of my being and will perish only when 
I die or lose my memory.” 

When he remembered Fort Devens, this is what he saw: “ ... hundreds of stalwart young men in the uniform of their country coming into the wards of 
the hospital in groups of ten or more. They are placed on the cots until every bed is frill yet others crowd in. Their faces soon wear a bluish cast; a 
distressing cough brings up the blood stained sputum In the morning the dead bodies are stacked about the morgue like cord wood. This picture was 
painted on my memory cells at the division hospital, Camp Devens, in the fall of 1918, when the deadly influenza virus demonstrated the inferiority of 
human inventions in the destruction of human life.” 

It was shocking. Here was Vaughan, in the midst of the first war to use modern weapons, a war that was felling young men with machine guns and gas 
warfare, and yet it was all nothing compared to this illness. 

The others, too, were traumatized. Cole was stunned by the hospital scene. As the men stumbled into the sick ward, “there were not enough nurses and 
the poor boys were putting themselves to bed on cots, which overflowed out of the wards on the porches,” Cole said. 

And then there was the autopsy room It was hard to even get in, with stiff bodies piling up, blocking the doctors’ way. “Owing to the rush and the 
great number of bodies coming into the morgue, they were placed on the floor without any order or system, and we had to step amongst them to get into 
the room where an autopsy was going on,” Cole said. 

But once they got there, even Welch, the imperturbable, the one the others looked to for courage and strength, was shaken. Somehow that was the 
worst of all. 

Standing over the autopsy table, Welch opened the chest of the corpse of a young man, exposing his lungs. It was a terrible sight. “When the chest was 
opened and the blue swollen lungs were removed and opened, and Dr. Welch saw the wet, foamy surfaces with little real consolidation, he turned,” 
Cole said. “This must be some new kind of infection,” Welch said. “Or plague.” 

Welch “was quite excited and obviously very nervous,” Cole said. “It was not surprising that the rest of us were disturbed, but it shocked me to find 
that the situation, momentarily at least, was too much even for Dr. Welch.” 

Cole, too, was shaken. It was, he said, “the only time I ever saw Dr. Welch really worried and disturbed.” 

By that time, the flu had spread beyond Fort Devens, beyond Boston, beyond the military. The entire state of Massachusetts was staggering from the 
vims. 

Three days after Welch and his retinue visited Camp Devens, the state’s health officials frantically wired for help, asking the U.S. Public Health 
Service to send doctors and nurses. The state’s acting governor, Calvin Coolidge, sent a telegram to President Woodrow Wi Ison, the mayor of Toronto, 
and the governors of Vermont, Maine, and Rhode Island, saying “our doctors and nurses are being thoroughly mobilized and worked to the limit.” Many 
sick people, he added, “receive no attention whatsoever.” As many as 50,000 in Massachusetts had the flu. That day, September 26, 1918, 123 
Bostonians died of the flu and 33 succumbed to pneumonia. 

But it was impossible to divert doctors and nurses to Massachusetts since, by then, the flu was everywhere and everyone needed help. The disease 
was moving quickly throughout military bases and towns and cities across the nation. Hundreds of towns, cities, and military installations were hit. 

The result was devastation on a scale that is hard to imagine. Each incident, each military installation that was struck, each town or city, each remote 
village, had its own monstrous tale of death, helplessness, and social collapse. 

The situation was so dire that the same day that Massachusetts pleaded for help, the Provost Marshal General of the U.S. Army made a shocking 
announcement. A draft call of 142,000 men was canceled. This despite the fact that soldiers were desperately needed in Europe. But he had little choice. 
The flu had spread far and wide. Twelve thousand Americans had died of the flu in September, and virtually every Army camp to which the recruits 
would report was under quarantine. 

While Roy was administering to the dying in Fort Devens, while Welch was visiting the camp, looking on almost in disbelief at what the flu had 
wrought, the disease crept into Philadelphia. 

Perhaps Philadelphia was ravaged early in the epidemic’s course because the flu spread so easily from the city’s Naval Yard. The flu first struck 
those Navy seamen on September 11, 1918, not long after it had arrived in Fort Devens. Or perhaps it was because the city was near two large Army 
camps, Fort Dix in New Jersey and Fort Meade in Maryland, and both of them were hit by the flu a few days later. Or perhaps the flu got its start in 
Philadelphia because the city had a huge Liberty Loan Drive parade, which drew a crowd of 200,000 on September 20. Or maybe it was all of these 
combined that gave the virus its foothold. But whatever the reason, Philadelphia was among the hardest hit of all American cities. And it was almost 
completely unprepared. 

Few public officials anticipated the disaster and almost no members of the public did. The outbreak, in fact, was preceded by soothing words from 
medical authorities with a sort of band-played-on bravado. The Journal of the American Medical Association opined that medical authorities should 
not be alarmed by the flu’s nickname, “the Spanish flu.” That name, the journal wrote, “should not cause any greater importance to be attached to it, nor 



arouse any greater fear than would influenza without the new name.” Moreover, the journal said, the flu “has already practically disappeared from the 
Allied troops.” 

Yet as the flu spread, the city did take a few precautions. On September 18, its health officials began a public campaign against coughing, spitting, and 
sneezing. Three days later, the city made influenza a reportable disease, which meant that records had to be kept of numbers of cases. On that same day, 
September 21, however, scientists reported good news—it seemed that the battle against influenza was won. Th e Philadelphia Inquirer wrote that 
researchers had foimd the cause of the flu—a bacterium called Pfeiffer’s bacillus. As a consequence, the paper wrote, the finding has “armed the 
medical profession with absolute knowledge on which to base its campaign against this disease.” 

But by October 1, the city was under siege. In one day, 635 cases of the flu were reported to public health officials. That, however, was an 
underestimate. Doctors had become so overwhelmed caring for the sick that most cases went unreported and the true numbers will never be known. On 
October 3, the city closed all schools, churches, theaters, pool halls, and other places of amusement in a frantic attempt to slow the spread of the disease. 

In the week that ended on October 5, as many as 2,600 were reported to have died in Philadelphia of the flu or its complications. The next week, the 
flu death reports reached more than 4,500. Himdreds of thousands were ill. Sick people arrived at teeming hospitals in limousines, horse carts, and 
pushcarts. 

Within a month after the flu arrived in Philadelphia, nearly 11,000 people died from the disease. On one fateful day, October 10, 1918, 759 
Philadelphia flu victims died. 

“Visiting nurses often walked into scenes resembling those of the plague years of the fourteenth century,” wrote historian Alfred W. Crosby. “They 
drew crowds of supplicants—or people shunned them for fear of the white gauze masks that they often wore. They could go out in the morning with a list 
of fifteen patients to see and end up seeing fifty. One nurse found a husband dead in the same room where his wife lay with newly born twins. It had been 
twenty-four hours since the death and the birth and the wife had had no food but an apple which happened to be within reach.” 

Undertakers were overwhelmed, observed Crosby. “On one occasion, the Society for Organizing Charity called 25 undertakers before finding one 
able and willing to bury a member of a poor family. In some cases, the dead were left in their homes for days. Private undertaking houses were 
overwhelmed and some were taking advantage of the situation by hiking prices as much as 600 percent. Complaints were made that cemetery officials 
were charging fifteen dollar burial fees and then making the bereaved dig graves for the dead themselves.” 

At the city morgue, bodies were piled three and four deep “in the corridors and in almost every room,” Crosby said. They were “covered only with 
dirty and often bloodstained sheets. Most were unembalmed and without ice. Some were mortifying and emitting a nauseating stench. The doors of the 
building were left open, probably for circulation of air, and the Grand Guignol chaos was on view to anyone who cared to look in, including young 
children.” 


Philadelphia’s nightmare was a prelude to an epidemic that roared throughout the world, bringing with it accumulating tales of horror. No place was 
safe, few families were spared. By the first week of October, the flu had spread to every part of the globe except for a few remote islands and Australia. 

In Ottawa, Canada, the local newspaper reported that “street cars rattled down Bank Street with windows open and plenty of room inside. Schools, 
vaudeville theaters, movie palaces are dark; pool halls and bowling alleys, deserted.” 

In Cape Town, South Africa, there was such a shortage of coffins that bodies were buried in mass graves, wrapped in blankets. 

Katherine Anne Porter, who had been a newspaper reporter in Denver, nearly died of the flu herself. Her fiance was killed by the illness. She wrote a 
novella about her experience, Pale Horse, Pale Rider, a story told in almost dreamlike language and describing a nightmare: “All the theaters and nearly 
all of the shops and restaurants are closed, and the streets have been full of funerals all day and ambulances all night.” 

In Reading, England, a nurse wrote: “It happened so suddenly. In the morning we received an order to open up a new unit of flu and by night we’d 
moved into a converted convent. Almost before the desks were out the stretchers were in—60-80 to a classroom. We could hardly squeeze between the 
cots and oh, they were so sick! They came from a nearby airforce base ... some had been lying unattended for days. They all had pneumonia. We knew 
those whose feet were black wouldn’t live.” 

Buffalo Bill Cody lost his daughter-in-law and grandson. Writer Mary McCarthy was orphaned and sent to live with her uncle. 

In France, John McCrae, a Canadian doctor assigned to the Medical Corps, had written the most famous poem about World War I, “In Flanders 
Fields.” It is a paean to soldiers who died in battle: “In Flanders fields the poppies blow, between the crosses, row on row.” McCrae himself died in 
the war, but not in battle. He was felled by pneumonia in 1918—which leading virologists say almost certainly was caused by influenza. 

A doctor at the University of Missouri, D. G. Stine, wrote that from September 26 until December 6, 1918, 1,020 students got the flu. “I saw one 
patient die within 18 hours of this disease and 12 hours after being put to bed. 1 have seen a number of others menaced with death during the first 48 
hours of the disease. The statement that influenza is uncomplicated is, I believe, erroneous,” he wrote. 

At Camp Sherman in Ohio, 13,161 men—about 40 percent of those at the camp—got the flu between September 27 and October 13, 1918. Of them, 
1,101 died. 

Army doctors tried every measure to stem the epidemic. They inoculated troops with vaccines made from body secretions taken from flu patients or 
from bacteria that they thought caused the disease. They made the men spray their throats each day and gargle with antiseptics or alcohol. They hung 
sheets between beds, and at one camp they even hung sheets in the centers of tables at mess halls. At Walter Reed Hospital, soldiers chewed tobacco 
each day, believing that it would ward off the flu. 

Public health departments gave out gauze masks for people to wear in public. A New York doctor and collector of historical photographs. Dr. Stanley 
B. Burns, has a photograph in his archive of a minor league baseball game being played during the epidemic. It is a surreal image: The pitcher, the 
batter, every player, and every member of the crowd are wearing gauze masks. 

In Tucson. Arizona, the board of health issued a ruling that “no person shall appear in any street, park, or place where any business is transacted, or in 
any other public place within the city of Tucson, without wearing a mask consisting of at least four thicknesses of butter cloth or at least seven 
thicknesses of ordinary gauze, covering both the nose and the mouth.” 

In Albuquerque, New Mexico, where schools were closed and movie theaters darkened, the local newspaper noted: “the ghost of fear walked 
everywhere, causing many a family circle to reunite because of the different members having nothing else to do but stay home.” 

Doctors gave out elixirs and vaccinated people against the flu, but to no avail. Crosby wondered about those flu vaccines. What was in them when no 
one knew what was causing the flu? He interviewed a doctor who had helped produce flu vaccines in 1918. The doctor, Crosby said, told him that the 
vaccines were just a soup made of blood and mucus of flu patients that had been filtered to get rid of large cells and debris. When they injected it into 



people’s arms their arms became horribly sore. “So they thought it really worked.” 

Anecdotes spread. There was the story of four women who played bridge together one night. The next day, three were dead from the flu. There were 
tales of people who set off for work and died of influenza hours later. 

Throughout the nation, families were ravaged. James D. H. Reefer of Kansas City wrote that when he was four and his brother was six, his thirty- 
year-old father and his twenty-seven-year-old mother got the flu and died within a few days of each other, unable to breathe as the flu destroyed the air 
sacs of their lungs. “Older members of the family later told me they ‘simply drowned,”’ Mr. Reefer said. 

Minnie Lee Tratham McMullan was just two years old in 1918, living in Streator, Illinois. Her mother, her eleven-year-old brother, and her newborn 
baby sister died of the flu in that simmer. An older brother got the flu and recovered, and so did Minnie, although at one time she was so ill that her 
family thought she was dead. “They rolled me out on the patio and put a sheet over me,” she says. “Then they said they found out I was alive.” 

With his wife dead, Minnie’s father was at a loss to care for Minnie, her older sister, and her two older brothers. The four children, aged two, four, 
seven, and ten, moved to the home of one relative and then the next. 

Years later, Minnie McMullan went to the cemetery in Streator and spoke to the caretaker, who told her that the dead were lined up along the road 
during that terrible time. “There were so many dying that they didn’t have people to dig graves to put them in,” she says. 

But McMullan, the last member of her family who was alive in 1918, has no memory of the epidemic. All she knows is what her relatives told her, 
and they did not like to speak of the deaths and dying. “I’m glad I don’t remember,” she says. 

At the same time, volunteers, largely women, bravely stepped forward to minister to the sick In El Paso, Texas, where poor Mexicans were dying at 
alarming rates, a twenty-eight-room school, the Aoy School, was converted into a hospital for influenza patients, mostly Mexicans. The local newspaper 
described the scene on October 19: “Fifty-one Mexican men, women, and babies lay gasping in the improvised wards of Aoy School last night.” They 
were “brought from the squalor of homes in the Mexican quarter of town, many of them in the last stages of pneumonia, all of them suffering from the 
lack of proper medical attention and comforts, the patients were transferred from the depths of poverty to the comparative comfort and care of a hospital 
equal in almost any respect to any in the city.” 

People from all over the city volunteered at the Aoy School, providing food and clothing, driving the sick to the hospital in their own cars. Women 
helped out as cooks, clerks, drivers, and nurse’s aides. One wrote: “I am so glad I can help. 1 have not had a nurse’s aide course, nor, in fact, any 
training. I probably have no qualifications for nursing except for my desire to relieve some of the suffering.” 

Perhaps none but a gifted novelist can tell what death from the 1918 flu looked like, how the stricken person appeared in those last hours of life when 
the horrors of the illness are fully unfurled. One of the few who attempted this was Thomas Wolfe. He was a student at the University of North Carolina 
in 1918 when he got a telegram from home, summoning him to return immediately. His brother, Benjamin Harrison Wolfe, was ill with the flu. He tells 
the thinly fictionalized story in Chapter 35 of his novel. Look Homeward, Angel. 

Wolfe came home to a deathwatch. His brother was lying in a sickroom upstairs while his family waited for what they feared was inevitable. Wolfe 
went upstairs to the “gray, shaded light” of the room where Ben lay. And he saw, “in that moment of searing recognition.'’ that his beloved twenty-six- 
year-old brother was dying. 

“Ben’s long thin body lay three-quarters covered by the bedding; its gaunt outline was bitterly twisted below the covers, in an attitude of struggle and 
torture. It seemed not to belong to him, it was somehow distorted and detached as if it belonged to a beheaded criminal. And the sallow yellow of his 
face had turned gray; out of this granite tint of death, lit by two red flags of fever, the stiff black furze of a three-day beard was growing. The beard was 
somehow horrible; it recalled the corrupt vitality of hair, which can grow from a rotting corpse. And Ben’s thin lips were lifted, in a constant grimace of 
torture and strangulatioa above his white somehow dead-looking teeth, as inch by inch he gasped, a thread of air into his lungs. 

“And the sound of this gasping—loud, hoarse, rapid, unbelievable, filling the room, and orchestrating every moment in it—gave to the scene its final 
note of horror.” 

The next day, Ben grew delirious. “By four o‘clock it was apparent that death was near,” Wolfe wrote. “Ben had brief periods of consciousness, 
unconsciousness, and delirium—but most of the time he was delirious. His breathing was easier, he hummed snatches of popular songs, some old and 
forgotten, called up now from the lost and secret adyts of his childhood; but always he returned, in his quiet humming, to a popular song of war-time— 
cheap, sentimental, but now tragically moving: ‘Just a Baby’s Prayer at Twilight.’” 

And then Ben sank into unconsciousness. “His eyes were almost closed; their gray flicker was dulled, coated with the sheen of insensibility and death. 
He lay quietly upon his back, very straight, without sign of pain, and with a curious upturned thrust of his sharp thin face. His mouth was firmly shut.” 

Wolfe stayed with Ben that night, fervently praying even though he had thought he did not believe in God or prayer. ‘“Whoever You Are, be good to 
Ben to-night. Show him the way ... Whoever You Are, be good to Ben to-night. Show him the way ... ’ He lost count of the minutes, the hours: he heard 
only the feeble rattle of dying breath, and his wild synchronic prayer.” 

Wolfe fell asleep, then woke suddenly, calling his family in with a certain knowledge that the end was nigh- Ben quieted, lay still. “The body 
appeared to grow rigid before them.” Them in a last gasp, “Ben drew upon the air in a long and powerful respiration; his gray eyes opened. Filled with 
a terrible vision of all life in the one moment, he seemed to rise forward bodily from his pillows without support—a flame, a light, a glory.” And so, 
Wolfe wrote, Ben “passed instantly, scornful and unafraid, as he had lived, into the shades of death.” 

Nothing could be done for Thomas Wolfe’s brother, Ben. No one knew how to treat the flu. There was no medicine to quell the raging fevers, no way 
to get oxygen into sodden lungs. There was no way to prolong life and no way to soothe the dying. Treatment was what doctors called palliative—give 
the patient food, fresh air, if possible, and TLC. Those optimistic tales, told when the flu struck Philadelphia, that a bacterium that caused the flu had 
been isolated, turned out to be untrue. Yes, the bacterium was found. But no, it did not seem to lead to a treatment or a vaccine. The cause of the disease 
remained a mystery. In 1918, the widely proclaimed discovery of Pfeiffer’s bacillus turned out to be a false trail. The influenza virus was beyond 
anyone’s grasp. 

It was not just that the epidemic struck during wartime, when the nation was distracted by the horrors of battle. It was also that the epidemic came 
before scientists had any idea of how to isolate an influenza virus and discern its secrets. It was a time when the germ theory of disease was known, and 
when scientists had discovered that there was such a thing as a virus. But no one had ever seen a virus—electron microscopes had not been invented and 
viruses are far too small to be seen with ordinary microscopes. And no one understood what viruses were, since DNA and RNA, the genetic material of 
viruses and the clues to their destructiveness, had not yet been discovered. 

Even today, with the exquisite advances of molecular biology and the pharmaceutical industry, viral diseases—and influenza in particular—are 
largely untreatable. It’s not that molecular biologists are ignorant about the inner workings of influenza viruses. They have known for decades that the 
simple influenza virus has only eight genes, each made of the material RNA, and that the viruses die in hours if left alone with no cells to infect. They 



know what the flu viruses look like—under an electron microscope, they are little balls or egg-shaped particles, although sometimes they form long 
filaments. They know how they are put together—flu virus particles are wrapped in a slippery fatty membrane, held in place by a protein scaffolding 
underneath. They know how the viruses burrow into a cell and burst out again by using hundreds of sharp protein shards that poke out of the virus’s 
membrane. They even know why human influenza viruses infect only cells of the lungs—those are the only human cells with an enzyme that the virus 
needs to split one of its proteins during the manufacturing of new virus particles. 

But what they do not know is how to make a medicine that is the equivalent of a penicillin for the flu. The best way to combat an influenza pandemic 
is with vaccines—if manufacturers have enough advance notice of a new flu strain to make enough vaccine to go around. Manufacturers could, if they 
understood what made the 1918 flu so deadly, stockpile vaccines sufficient to protect the population if that flu or one like it ever came again. That, 
however, would require knowing what the 1918 flu looked like. Yet the last victims of the flu died in 1918, taking the virus with them 

Under ordinary circumstances, that would be the end of the story. The flu lived in the soft tissues of the lungs, and the lungs decay almost immediately 
after death. The virus, in fact, should be gone long before a corpse’s lungs decay. 

But nothing about the 1918 flu was ordinary. And perhaps the most extraordinary story yet comes nearly a century later, when three people among the 
millions who died of the flu are turning out to contain, within their miraculously preserved lung tissue, a sort of Rosetta stone for the killer flu virus. 
Unknown to anyone when these three people suddenly died, they alone would hold the clues to protect the world in the twenty-first century. 

The first of the three to become ill with influenza was an Army private, Roscoe Vaughan, just twenty-one years old in September 1918. Like every 
soldier, he must have been frightened and full of bravado. He must have expected to be in battles and have hoped he could be strong and true. As he 
arrived at Camp Jackson, seven miles east of Columbia, South Carolina, he joined a contingent of more than 43,000 young men being trained in artillery 
before they went overseas. They practiced maneuvers on the dunes, struggling over the loose, drifting sand, squinting in the bright glare of the South 
Carolina sun. Roscoe Vaughan was among them, fit and healthy. He surely thought that the adventure of his life was about to begin. In a way, it was. 

Private Vaughan was unlucky enough to have come to a camp staggering under a sudden onslaught of influenza. The soldiers were easy prey for the 
flu, and the hospital, built high on a sandy hill, was flooded with sick young men. In August, 4,807 men were admitted as patients. In September, 9,598. 
One young doctor there, James Howard Park, Jr., said he literally watched men drop dead as they walked across the paths at the camp. One day he 
himself tagged thirty corpses. 

Private Vaughan’s medical records show that he became ill during the third week of September, feeling achy and feverish. It did not take long for the 
virus to do its work. On September 19, he reported to sick call, stricken with the flu. At 6:30 in the morning of September 26, he died, gasping for 
breath. 

At 2 p.m, an Army doctor, Captain K. P. Hegeforth, arrived to do an autopsy. Private Vaughan, he wrote, was a “fairly well developed, well 
nourished man measuring five feet ten inches.” He was chubby, with a “moderately thick layer of subcutaneous fat.” But he was fit, with “muscles in 
good condition.” 

Private Vaughan had about 300 cc, or 1!4 cups, of clear fluid in his chest cavity. Over the entire surface of his left lung were small seepages ofblood, 
ranging in size from a pinhead to a dime or larger. The air sacs were clogged with fluid. 

Captain Hegeforth cut off a slice of one of Private Vaughan’s sodden lungs for examination, impregnating the slice of lung with formaldehyde to 
preserve it, embedding it in a chunk of candle wax about the size of a thumbnail. Then he sent it to Washington, where it was stored in a small brown 
box on a shelf of a vast government warehouse. 

While Private Vaughan was dying in South Carolina, Private James Downs, a thirty-year-old soldier at Camp Upton in New York, was also feeling 
ill. He had arrived at the camp, about sixty-five miles east of New York City, to prepare to go overseas to fight, ft was a setting not very different from 
the one Private Vaughan found himself in—an embarkation camp on a flat, sandy stretch of land, this time between Long Island Soimd and the Atlantic 
Ocean, dotted with pine trees and low sandy bushes. But the camp, built a year earlier, was jammed with 33,000 soldiers who struggled to drive over 
the nearly impassable roads. 

In September 1918, the hospital was suddenly flooded with sick men—one out of every ten men in the camp was admitted to the hospital. Private 
Downs was among them His records show he entered the base hospital on September 23. His face was flushed, he was delirious, and his temperature 
was 104 degrees. 

The next day, he remained delirious, with the same high temperature, but his skin was turning dark from lack of oxygen. At 4:30 a.m on September 26, 
three days after he was admitted to the hospital. Private Downs died of influenza, just two hours before Private Vaughan succumbed. 

That same day, a Captain McBurney did an autopsy on Private Downs. He wrote that Downs was six feet tall, weighing 140 pounds. He had “no 
external signs of disease or injury.” 

The injury, of course, was internal—in Private Downs’s lungs. They were filled with fluid, and a “bloody froth” exuded from them. Captain 
McBurney wrote. The doctor cut a small slice of James Downs’s lung, soaked it in formaldehyde, encased it in wax, and sent it to the same Washington 
warehouse that stored the scrap of Private Vaughan’s lung. 

And there the lung specimens from Private Vaughan and Private Downs remained, for nearly eighty years, secreted among pathology tissue from 
millions of people who died of diseases both common and rare, in the Armed Forces Institute of Pathology’s archives. The archives had begun in the 
Civil War, created by an executive order by President Abraham Lincoln. Since then, military doctors had been sending in thousands of pathology 
specimens a year, with as many as 50,000 a year sent in more recently. The number of tissue samples stored in the warehouse had swelled to about 3 to 
4 million. 

Several times in the past century, the warehouse specimens were moved as the ever-growing collection required more and more storage space. But 
the tiny paraffin cubes encasing lung cells from the autopsies of Roscoe Vaughan and James Downs remained in their boxes, of no interest to anyone 
until, at the end of the twentieth century, they were rediscovered by molecular biologists who thought it just might be possible to resurrect the flu virus 
from those ancient slices of lung. 

Two months after Private Vaughan’s death, influenza came to Teller Lutheran mission (now called Brevig), on the flat frozen tundra of the Seward 
Peninsula of Alaska. It was an isolated village of eighty people, ninety miles by dog sled from Nome, the nearest town, perched on the edge of a gray 
and chilly sea. Among the residents was an obese woman who, like the rest, lived in a soot-filled igloo with a window made of seal gut. 

On the last Saturday in November, two visitors from Nome attended a crowded, standing-room-only service in the tiny chapel run by the missionaries. 
The visitors reported that there was much sickness in the city, but no one was unduly alarmed. The Eskimos treated the visitors to their traditional 
hospitality—a feast for the entire village of reindeer meat, hotcakes, blueberries in seal oil, and tea. 

Two days later, on Monday, the first villagers fell ill with the flu. On Tuesday, the first person died, a woman named Mrs. Neelak. The minister set 



off for Teller, a village fourteen miles from the mission, seeking help. He returned, only to report that people in Teller were being decimated by the 
same illness. 

One after another, the Eskimos died—seventy-two in all. One igloo had twenty-five dead bodies, frozen in the Arctic cold. Starving dogs had broken 
into another igloo and ripped apart a collection of corpses, leaving a gory mess of bones. Another igloo looked at first like the site of utter devastation. 
The seal-gut window had broken and snow had drifted in. The fire was out, the bone-chilling cold had penetrated the small space. And as rescuers 
peeked inside, they saw only a pile of corpses. Then, suddenly, three terrified children appeared from under deerskins and started shrieking. They had 
survived somehow on oatmeal, surrounded by the bodies of their family. 

In the end, a three-week flu epidemic had left only five adults in the village; forty-six children were orphaned. Clara Fosso, the missionary’s wife and 
one of the few adults who did not get the flu, wrote a letter to the Eskimos years later, still mourning the tragedy: “There was a spiritual revival among 
the Eskimos at the Mission on the last Sunday in November 1918, before the influenza disaster fell upon us. The whole settlement of Eskimos had 
crowded into the new school room for worship. We felt the spirit of the Lord among us, as the communicants stood at the altar and later met in prayer; 
many confessed to their faith. We were deeply moved. This was the last time we were gathered together. By the following Sunday most members had 
gone to a more beautiful service with their Savior. You, who are the sons and daughters of these children of God, may remember that many of them died 
testifying to their Lord and singing the hymn that we had shared on that last Sunday, ‘I Can Hear My Savior Calling.’” 

Still in shock from the tragedy, the few able-bodied men that could be found in the nearby villages were left to bury the dead, an ordeal in the harsh 
Alaskan winter. The villages were so far north that the ground was permanently frozen, fn order to dig into the rock-hard ground at Teller mission, 
miners pumped hot steam into the frozen earth, thawing it enough to dig a trench. They buried the flu victims in a common grave, marking the site with 
two large crosses, one at each end of the trench. 

Among the dead was the obese woman, whose frozen body lay six feet underground in the mass grave. And there it remained for seventy years. 



2 

A HISTORY OF DISEASE AND DEATH 


The young man grew up in Athens surrounded by luxury and showered with privilege. His father owned gold mines, so money was never a problem. A 
brilliant scholar, the man indulged himself by spending his days discussing philosophy with one of the great masters of his age. It was a leisurely life of 
the mind, unsullied by worldly concerns. 

Until, one day, a plague descended upon the city. 

The sickness came in the year 431 B.C. The citizens were used to illnesses and deaths but nothing had prepared them for this tragedy. For more than a 
year, the epidemic raged, laying waste to every structure of the carefully built society, creating a cataclysm that shook the confidence of scientists and 
doctors, changing history. It seemed truly a work of wrathful gods. The young man, Thucydides, was its chronicler. 

The symptoms were frightening. Strong and healthy young people would suddenly be afflicted with “violent heats in the head, and redness and 
inflammation in the eyes, the inward parts, such as the throat or tongue, becoming bloody and emitting an unnatural and fetid breath,” Thucydides wrote. 
The hapless victims sneezed, their voices became hoarse. Their chests hurt as they produced “a hard cough.” Some suffered agonies of abdominal 
cramps. “Discharges of bile of every kind named by physicians soon ensued, accompanied by great distress.” People would retch and heave as their 
intestines went into spasms. 

The plague’s victims were so hot they felt on fire and they burned with thirst. They yearned to plunge into cold water, and some did, hurling 
themselves into rain tanks, trying to slake their “agonies of an unquenchable thirst.” 

Sick and dying citizens turned to their doctors, pleading for relief. But to no avail. No medicine, no salve could ease the suffering. Even worse, the 
doctors themselves began falling ill from exposure to the legions of the sick. 

Terrified citizens turned from medicine to religion, crowding into temples and praying to the gods to grant them relief. But it was no use, Thucydides 
explained. “Supplications in the temple, divinations, and so forth were found equally futile, until the overwhelming nature of the disaster at last put a 
stop to them altogether.” 

Thucydides described scenes out of nightmares: “The bodies of dying men lay upon one another, and half-dead creatures reeled about the streets and 
gathered round all the fountains in their longing for water.” So many died that burial rituals went by the wayside and “they buried the bodies as best they 
could.” 

No one knew what to do or where to turn for help. A sniffle or a headache could be the first sign of doom, and there was no way to stave off the 
sickness once it took hold. Those who began to feel ill would despair and that despair itself “into which they instantly fell took away their power of 
resistance, and left them a much easier prey to the disorder.” 

It was normal—expected, in fact—for the healthy to aid the sick. Those who tried, however, could catch the disease themselves. Athenians had to 
decide: Should they nurse their friends and relatives and risk becoming ill, “dying like sheep”? Or should they turn coldly away and attempt to save 
themselves? 

The answer, for the frightened Athenians, was obvious. People began holing up in their homes, afraid to visit friends, relatives, or neighbors. The sick 
began to perish from neglect. 

The order of a civil society quickly disintegrated. The epidemics, Thucydides relates, brought forth a wild recklessness, a “lawless extravagance 
which owed its origins to the plague.” 

“Men now coolly ventured on what they had formerly done in a corner,” he said. Athenians could not forget the sight of rich men dying suddenly and 
those who had had nothing seizing the rich men’s property. What was the use of saving or living frugally, many asked, when death could come at any 
moment and the poor could descend like vultures? “So they resolved to spend quickly and enjoy themselves, regarding their lives and riches as alike 
things of a day.” 

Traditional notions of honor were abandoned, and, instead, “it was settled that present enjoyment, and all that contributed to it, was both honorable 
and useful.” Lawlessness took hold. “Fear of gods or law of man there was not to restrain them,” Thucydides wrote. Why worship gods, many asked, 
when “they judged it to be just the same whether they worshipped them or not, as they saw all alike perishing”? And why obey laws when “no one 
expected to live to be brought to trial for his offenses”? 

The city was never the same after that plague. In fact, Thucydides implied that the plague was a reason why Athens failed in its plans to defeat Sparta 
and the Peloponnesian League. 


Thucydides’ story marked the start of the age of chronicled plagues. To this day, no one knows the source of the illness that struck Athens and no one can 
convincingly rule out competing theories. Influenza? Toxic shock? What remains is the horror. 

Indeed, the story of humanity before the twentieth century is the story of an often losing battle between people and disease. Periodically, arising from 
the swarm of microbes that traveled with people from time immemorial, came epidemics that nearly wiped out populations, almost overnight. They 
always were unexpected and they always were inexplicable. Was it the wrath of God? Was it the miasma, the bad air, that made the sickness spread? No 
one could say, and the wisest men were helpless under the disease’s onslaught. 

Until the twentieth century, infectious diseases were so common and so untreatable that it was difficult for populations even to maintain their numbers 
in the face of epidemics. There were lulls, but each lull seemed to be followed by the fury of another terrifying infectious disease. 

Diseases like tuberculosis were endemic in crowded urban areas and mortality rates from infectious diseases were so high in places like London that 
it was not until 1900—the first time since cities came into existence five thousand years earlier—that large cities could maintain their populations 
without constant influxes of immigrants. 

The worst were plagues that changed the course of history and spelled doom for societies. They even changed human evolution. Survivors of plagues 
were the genetically lucky ones who had inherited a resistance to the disease-causing organisms. Even in the most extreme plagues, there are resistant 
people who either do not become infected, no matter how many times they are exposed to the sickness, or who get only a mild disease and recover. 
When everyone else is dying, the resistant people will be the ones who remain to propagate. Their genes will begin to predominate. And those who 
were genetically susceptible to the devastating illnesses would lose out in the great Darwinian struggle. 


In the epic sea of plagues, one epidemic stands out. It came a millennium after Thucydides wrote about the plague of Athens and it swept most of the 
world, leaving death and devastation in its path. 

Medical historians believe the sickness began in China in 1331. Along with a civil war, it halved the Chinese population. From there, the plague 
moved along trade routes of Asia and arrived in the Crimea fifteen years later, in 1346. Then it entered Europe, North Africa, and the Middle East. It 
disrupted society in ways eerily reminiscent of the Athens plague so long before. It emptied streets and public places like the flu epidemic that followed 
it. And its very name became emblematic of the horrors of epidemics. It was known as the Black Death. 

At the time the illness was as mysterious as the plague of Athens but now it is known that the Black Death bacteria, Yersinia pestis, were spread by 
fleas that lived on black rats. The rats, in tura moved from port to port on ships, taking the illness with them The fleas would bite people, infecting them 
with the bacteria. 

The plague would not have been so overwhelming if it could only spread through flea bites. It turned out that once the bacteria began infecting people, 
they found another way of spreading. They would infect the lungs and cause a pneumonia, whereupon sick people could infect the healthy simply by 
coughing or sneezing. With that mode of infection, there was no stopping the epidemic. 

The Black Death came at a time when Europe had been relatively free of disease for three centuries and when its population, tamped down for 
hundreds of years by illnesses, had tripled. Europeans had grown prosperous and optimistic. Then they were struck with a catastrophe. In the few short 
years from 1347 to 1351 the sickness killed at least a third of the European population. 

Chroniclers of the plague plaintively described its devastation. In Siena, Italy, where half the population of 60,000 died, Agnolo di Tura wrote: “It is 
impossible for the human tongue to recount the awful truth. Indeed, one who did not see such horribleness can be called blessed. And the victims died 
almost immediately. They would swell beneath the armpits and in their groins, and fall over while talking. Father abandoned child, wife husband, one 
brother another ... And in many places in Siena great pits were dug and piled deep with the multitude of dead ... And as soon as those ditches were 
filled, more were dug ... And so many died that all believed it was the end of the world.” 

The scene in Florence resembled Katherine Anne Porter’s account of Denver during the 1918 flu. Between 45 and 75 percent of the inhabitants of the 
Italian city were killed by the Black Death and the streets were bereft of crowds. Only carts and wagons rattled down the roads, scooping up bodies of 
the dead. 

The dead bodies of plague victims were easy to find. Giovanni Boccaccio wrote in his Decameron that people, afraid of contamination by the rotting 
corpses, would drag the dead outside their houses and leave them in front of their doors to be picked up, like so much garbage. 

Funeral processions often included more corpses than priests had anticipated: “And times without number it happened that two priests would be on 
their way to bury someone, holding a cross before them, only to find that bearers carrying three or four additional biers would fall in behind them; so that 
whereas the priests had thought they had only one burial to attend to, they in fact had six or seven or even more.” 

But, Boccaccio added, people quickly hardened their hearts to the dead. “There were no tears of mourners to honor the dead,” he wrote. “In fact, no 
more respect was accorded to dead people than would nowadays be accorded to dead goats.” 

People were changed by the epidemic. Boccaccio told of two extremes. One group of terrified citizens hid out from society, locking themselves inside 
of homes where no one had gotten sick. There, they “settled down to a peaceable existence, consuming modest quantities of delicate foods and precious 
wines and avoiding all excesses. They refrained from speaking to outsiders, refused to receive news of the dead or the sick, and entertained themselves 
with music and whatever other amusements they were able to devise.” 

At the other extreme were those who fled to lives of wild abandon. They “maintained that an infallible way of warding off this appalling evil was to 
drink heavily, enjoy life to the full, go round singing and merrymaking, and gratify all of one’s cravings whenever the opportunity offered, and shrug the 
whole thing off as one enormous joke.” 

Some groups of revelers went from one tavern to another, drinking all day and throughout the night. Others would hole up in private homes that they 
requisitioned. There they would fortify themselves with drink, insisting that “conversation was restricted to subjects that were pleasant or entertaining.” 

No one was left to enforce laws of society or religion, Boccaccio wrote. For “all respect for the laws of God and man had virtually broken down and 
been extinguished in our city.” 

Many fled, abandoning “their city, their homes, their relatives, their estate and their belongings.” But the plague had also ravished the countryside. 
Peasants stopped tilling their fields and neglected their animals, which roamed the fields. Like the city residents, those who lived in small towns and on 
farms “behaved as if each day was to be their last,” and “tried in every way to squander the assets in their possession.” 

The Black Death finally went away, perhaps because the bacteria had already infected all who were susceptible. But other deadly epidemics 
continued to sweep the world, and even old diseases, like cholera, sometimes took on a fierce vigor and caused plagues as terrible as any that had 
afflicted humanity. 


William Sproat thought little of the attack of diarrhea that struck him on Saturday, October 23, 1831. He recovered immediately and simply put it out of 
his mind. When dinnertime arrived, he ate a mutton chop and then walked from his home in Sunderland in Britain’s Durham County to the boat on a 
nearby river where he worked as a keelman. 

The agonizing stomach cramps began when he arrived at his boat. Sproat doubled over in pain, and a watery, white-speckled diarrhea poured from 
his bowels, seemingly gallons of it. Each attack was heralded by violent intestinal spasms. He began vomiting. Sproat barely made it home, where he 
crawled into bed, shivering with fever, writhing in pain. 

That night, Sproat curled in his bed, unable to sleep as the symptoms continued unabated. The next day, his doctor arrived. Sproat, he wrote in his 
notes, was “evidently sinking; pulse almost imperceptible, and extremities cold, skin dry, eyes sunk, lips blue, features shrunk, he spoke in whispers, 
violent vomiting and purging, cramps of his calves and legs, and complete prostration of strength.” 

On Wednesday morning, Sproat’s doctor wrote an even more dire report: “Pulse scarcely beating under the finger, countenance quite shrunken, lips 
dark blue.” Sproat died at noon, the first known victim of the great cholera epidemic to follow. 

His son was next, dying of the awful illness a few days later. His granddaughter too became ill, with the identical symptoms, but she recovered. 
Others in Sproat’s town got the sickness. Within weeks, the disease had spread throughout the land, leaving a swath of dead. 

It was a sickness notable for its sudden onset, terrifying and unpredictable spread, and horrifying mortality. Untreated, cholera kills 40 to 60 percent 
of its victims. Today it is treated with fluid replenishment, including intravenously. But no one in the early nineteenth century knew how to control the 
disease or even what caused it or how it spread. When Sproat became ill, the disease was a complete mystery. 



While cholera itself was an ancient illness, the disease this time seemed particularly virulent. It had first been noted by British newspapers in 1818 
when it appeared in India. Reporters described it as a new disease, calling it cholera morbus, that was burning through Calcutta and killing British 
troops fighting there. In the winter of 1818-19, cholera killed 3,000 of a British army of 10,000 in India that was led by the Marquis of Hastings. One 
London doctor who traveled with the army to India wrote of his trepidation. “To a young man of twenty-five, what a fearful responsibility was the 
charge of a European regiment, with 2,000 native camp followers and the cholera among them coming as an epidemic. Never before in my life had 1 seen 
anything as dreadful as this disorder.” 

The disease stayed clear of England, however, until 1831, when William Sproat fell ill. The epidemic that followed was the first of a wave of six 
deadly cholera epidemics that spread across the world, frightening and killing multitudes. British historian R. J. Morris writes that in Britain “the 
approach and arrival of these epidemics, especially that of 1832, created a crisis atmosphere in the country quite unlike that produced by any other threat 
apart from a foreign invasion.” At least 140,000 died in Britain. Morris adds that a “normally calm” journal, the Quarterly Review, described cholera 
as “one of the most terrible pestilences which ever have devastated the earth.” 

Sproat was the typical cholera victim The disease is caused by a lozenge-shaped bacterium. Vibrio cholera, that is usually transmitted when 
someone drinks contaminated water. But the bacteria also can be transmitted by food or by flies, on blankets and on clothing. The bacteria can survive 
for two to five days in foods like meat, milk, and cheese, but it can live for as long as sixteen days on apples. 

Cholera bacteria release a powerful toxin into the intestines that forces cells to pump water and salts from blood and tissues. The result is massive 
watery diarrhea that is dotted with mucus and skin cells, the so-called rice-water stool. 

And as the bacteria draw fluids from the victim’s body, the vital signs start to plummet. Within an hour after the symptoms begin, a healthy person’s 
blood pressure can drop precipitously. The dehydration and loss of salts creates excruciating cramps. Death can follow two to three hours later, but 
more often occurs within eighteen hours to several days after the first attack of diarrhea. 

One Edinburgh doctor, George Bell, who had witnessed cholera in India, wrote about the disease for his British colleagues: “The eyes surrounded by 
a dark circle are completely sunk in the sockets, for the whole countenance is collapsed, the skin is livid. The surface [of the skin] is now generally 
covered with cold sweat, the nails are blue, and the skin of the hands and feet are corrugated as if they had been long steeped in water ... The voice is 
hollow and unnatural. If the case be accompanied by spasms, the suffering of the patient is much aggravated, and is sometimes excruciating.” 

As the cholera epidemics raged in Great Britain, the newspapers kept a running toll of the cases and deaths, which had “the depressing effect of the 
tolling of a funeral bell,” Morris writes. 

Some small villages were nearly destroyed. Of Bilston, an iron-and-coal-mining town in Staffordshire, observers wrote: “To describe the 
consternation of the people is impossible. Many factories and workshops are closed; business is completely at a stand; women seen in a state of 
distraction running in all directions for medical help for dying husbands, husbands for their wives, and children for their parents; the hearse carrying the 
dead to the grave without intermission either by day or night. Those inhabitants who possessed the means of quitting their homes, flying to some purer 
atmosphere; those who remained seeing nothing before thembut disaster and death.” 

In other countries, there was a mass exodus from large cities, as all who could fled the epidemic. In Moscow, 50,000 left, and in Paris, 700 people 
deserted the city each day as cholera raged. 

Religious leaders in Britain tended to see the epidemic as a manifestation of the wrath of God and a call for the people to turn to their faith for 
salvation. Some said God sent the epidemic to counter the “pride” and the “impotent boastings of modern science.” In one English Methodist chapel, an 
observer wrote: “Meetings were held every evening of the week, and the chapel was filled; many groaned under a sense of their sin and guilt, sought 
mercy with cries and tears, and would hardly leave the chapel at a late hour.” 

When the 1832 cholera epidemic in Britain waned, the weary population just wanted to forget it. People had grown tired of reading and discussing an 
epidemic that had finally dissipated. 

The leading medical periodical, the Edinburgh Medical and Surgical Journal , announced it would stop reviewing books on cholera, explaining that 
its editors reached that decision because of “the multitude of books which have recently issued from the press on the subject of cholera, and our 
determination no longer to try the patience of our readers.” Cholera disappeared as a subject in newspapers and magazines. 

From Sproat to amnesia. It seems unreal. How could something so terrible as an infectious disease that kills half its victims, and gruesomely, be so 
quickly relegated to the dustbins of history? 

Morris ventures a guess, actually several guesses. First, he says, people had expected that the terrifying epidemic would cause a massive social 
disruption. That did not, in the end, occur. And second, “there were no clear ‘lessons.’” The main effect of the epidemic on British society, he claims, 
was to spur the efforts of a group of public health researchers who were to prevail in implementing dramatically effective measures—like cleaning up 
the water supply—in the coming decades. 

The cholera epidemic was a turning point marking the last time the disease would rage without simple precautions of public health. John Snow, a 
British doctor, had watched helplessly as cholera ravaged the population in the 1830s and had begun to question the prevailing hypothesis which 
maintained that the disease was spread by a “miasma”—odoriferous gases given off by rotting vegetables or flesh. How could it be spread by gases, he 
asked, when it was a disease of the intestines, not the lungs? Snow began to suspect that cholera was spread in water. 

In August 1854, cholera roared into London’s Soho district, killing ninety-three people. Snow, who by then had become London’s leading anesthetist, 
decided to investigate, conducting a famous experiment that finally broke the back of the disease. He graphed the deaths from cholera and noticed that 
they seemed to occur in people who drank from one of several public wells. The water in that well, he proposed, must be the culprit. To test his 
hypothesis, Snow removed the pump handle from the suspect well and the cholera epidemic came to an abrupt end. 

In 1883, Robert Koch, one of the founders of the germ theory of disease, went to Egypt to uncover the cause of a cholera epidemic that seemed to be 
moving toward Europe. He arrived just after a colleague of the great Louis Pasteur, Pierre Emil Roux, who was trying but failing to isolate the cholera- 
causing microorganism He was trying to grow the bacteria the way the master had taught him—in broth, which tended to be contaminated with other 
microorganisms. Koch had a better laboratory method, growing the bacteria on the springy surface of agar, where he could see and discard contaminants. 
Not only did he find the microorganism, the comma-shaped Vibrio cholerae, in Egyptian patients, the next year he showed that the bacteria lived in 
human intestines and that they were transmitted in water. He repeated the work in Calcutta and reported his victory to the German government, which 
hailed him as a hero. 

Not everyone was won over, however. One Munich hygienist, Max von Pettenkofer, insisted that the miasma theory was correct and, to prove it, he 
asked Koch for a flask of broth brimming with cholera bacteria. He drank it down. He wrote back to Koch jubilantly: “Herr Doctor Pettenkofer has now 
drunk the entire contents and is happy to be able to inform Herr Doctor Professor Koch that he remains in his usual good health.” To which one modern 



commentator, Roy Porter, a historian of medicine at the Wellcome Institute for the History of Science in London, wryly notes, “Pettenkofer must have 
been fortunate enough to possess the high stomach acidity which sometimes neutralizes the vibrios.” But while Pettenkofer is a curious footnote in 
history, Koch triumphed. Soon. Porter writes, Koch was “burdened with success.” As a consequence, “his research declined, and so to offset that he 
turned oracle.” 

The victory over cholera was only a beginning. With the growing and profound knowledge that many diseases are caused by microscopic organisms 
and that the spread of disease can be prevented, the Western world was transformed. It took years for the change to be complete, but the result was a 
vigorous public health movement that emphasized simple but powerful measures like cleaning up water supplies and teaching people what now seem to 
be basic lessons of health and hygiene—keep flies away from food, wash your hands before handling food, give your babies milk, not beer, quarantine 
the sick. The results were dramatic. In large areas of the world, many of the killer diseases seemed tamed, or even vanquished, and deadly epidemics 
seemed to be relics of the past. 

In England and Wales, for example, deaths from tuberculosis, a major killer, had dropped by 57 percent by the turn of the century. The mortality rate 
from measles had plummeted by 82 percent. Even the mysterious yellow fever was vanquished and its cause—the first human virus ever discovered— 
was elucidated. 

By the dawn of the twentieth century, for the first time since cities had come into existence 5,000 years before, infectious diseases were staunched to 
such an extent that cities were able to remain stable, and even grow, without depending on a constant stream of migrants from the countryside. It was a 
remarkable change. 

The medical miracles altered the way soldiers fought in World War I. Scientists had discovered that one of the worst killers of soldiers—typhus— 
was spread by lice. As a consequence, doctors insisted the troops fighting in World War 1 undergo rigorous delousing procedures. It was this successful 
effort to keep typhus at bay, in conjunction with widespread vaccination of troops against other common illnesses, that allowed troops to fight in such 
close quarters in trenches. In fact, the only epidemic disease that plagued the troops during the early years of World War I was syphilis. 

As the second decade of the twentieth century wound to a close, the memory of a world stalked by infectious disease had dimmed. People had become 
complacent, almost smug, about disease and death. It was a time when death had nearly lost its sting, an era when the miracles of medicine were 
portrayed as almost a new religion. And it was a time when death became separate from everyday life. The Ladies ’ Home Journal proudly declared that 
the parlor, where the dead had been laid out for viewing, was now to be called the “living room,” a room for the living, not the dead. 

Then the influenza epidemic arrived. Unlike the plague of Athens, unlike the Black Death, unlike even the cholera epidemic that felled William Sproat 
and the other cholera epidemics to come in that century, the flu epidemic had no chronicler. 


Dr. Victor C. Vaughan seated himself comfortably before the warmth of his fireplace, took pen in hand, and settled down to write his memoirs. The 
sixty-seven-year-old man had retired after a long and august career, having held the highest honors of American medicine. He knew he had a powerful 
story to tell. 

The influenza epidemic was part of his story, of course. At the end of his professional life, in October 1918, Vaughan—as has been noted—had 
visited Fort Devens near Boston and had seen for himself the start of the epidemic. As he sat down to write, just a few years had passed since the portly 
doctor, graying at the temples, had made the rounds of the hospital wards at that Army camp. He had solemnly walked among the young soldiers, laid out 
on hospital beds and dying, row after row of them, their sheets stained with blood, their mouths frothy with blood-tinged sputum, their skin dark from 
lack of oxygen as they gasped for breath. He had seen the piles of corpses. He had been awestruck by the utter destructive power of this new disease. 

Vaughan came to realize that Fort Devens was just the beginning. He had watched as the influenza epidemic spread to the farthest corners of the 
world, killing millions, crippling armies, until, as mysteriously as it came, it disappeared. 

In Vaughan’s 464-page memoir, published in 1926, readers might have expected to learn about the 1918 flu and Vaughan’s still-raw memories of the 
plague years. If so, they would have been disappointed. Instead of reflecting on the epidemic, Vaughan chose not to dwell on it, taking note of Fort 
Devens in a single paragraph where he described the scene there as one of “the gruesome pictures exhibited by the revolving memory cylinders in the 
brain of an old epidemiologist as he sits in front of the burning logs on the hearth.” 

When Vaughan wrote about the war, in which influenza killed more men than combat, he devoted a mere two sentences to the epidemic: “I am not 
going into the history of the influenza epidemic. It encircled the globe, visited the remotest corners, taking toll of the most robust, sparing neither soldier 
nor civilian, and flaunting its red flag in the face of science.” 

If anyone might be expected to write about the epidemic it was Vaughan. He was an epidemiologist, one whose professional life centered on 
understanding the causes and courses of disease, and a medical professional who had been a witness to one of the worst epidemics ever to strike the 
face of the earth. But instead of dealing with the plague, he seemed almost compelled to quickly give a nod to it and then move on to something easier to 
talk about. If men like Vaughan did not want to remember the flu, who did? 

Military doctors? But they were just as reticent as Vaughan. Several eminent physicians who went to France and wrote memoirs of their experiences 
failed even to mention the flu. They could not possibly have been unaware of the epidemic, notes University of Texas historian Alfred W. Crosby. 
American soldiers in France were devastated by the flu. For example, in the fall of 1918, 100,000 American soldiers each month were passing through 
the Allied Expeditionary Force’s center in St.-Aignan-sur-Cher. The flu’s toll among them, Crosby writes, was so overwhelming that medical officers 
had seen nothing like it “since inoculation had controlled that ancient destroyer of armies, typhoid fever.” In one division, the 88th, which arrived in 
Hericourt, France on September 17, 1918, and fought on the front lines from October 26 until the end ofthe war, the flu killed 444 men. The number who 
were killed, wounded, missing, or captured in the war was 90. 

Military leaders were acutely aware of what the influenza epidemic was doing to their troops’ ability to fight. On October 3, 1918, General John 
Pershing sent out a desperate wire asking for troops and supplies. “Influenza exists in epidemic form among our troops in many localities in France 
accompanied by many serious cases of pneumonia,” he wrote. On October 12, he wired again, his tone more urgent, asking for “one base hospital and 31 
evacuation hospitals,” saying it was “absolutely imperative” and that along with the hospitals he vitally needed “their nurses and equipment.” 

Toward the end of the war, German General Erich von Ludendorff, despairing that his country might have to surrender, began fantasizing that a 
miracle would save Germany. The flu epidemic, he decided, would demolish the French Army. But when his own surgeon general told him that was not 
going to happen, he refused to believe it, even having his conviction conveyed to Kaiser Wilhelm, whose spirits it lifted. The German surgeon general 
was correct, of course, since the Germans were at least as devastated by the flu as were the French. 

One would think that doctors who witnessed the ravages of the flu in the United States could never forget the hospitals whose every room was filled, 



or the desperate search for anything—a vaccine, a pill, an elixir—that could stem the disease’s course. Who could forget the retired doctors conscripted 
into service and the pleading patients who wanted someone, anyone, to tend to their illness? 

Yet biographers of the great men of American medicine did not elaborate on the epidemic. A 539-page biography of Dr. William Henry Welch was 
illustrative. Welch was one of the leading medical authorities and a man who was summoned by the U.S. Surgeon General to lead a retinue, including 
Vaughan, to Fort Devens. But his biographer devotes just three paragraphs of the book to the flu, though it describes the outbreak as one of “the most 
destructive epidemics of military history.” After Camp Devens, Welch continued to tour military camps “with new vigor, trying to fight what he admitted 
was the most serious situation that had yet arisen.” But the book gives no further details and the great epidemic is dismissed as quickly as it is 
mentioned. 

Military historians were similarly unconcerned. Donald Smythe, in an exhaustive biography of General John Pershing, devotes one two-sentence 
paragraph to the flu. It appears in a section on the battles in France in September and October 1918: “But prospects for the future were bleak, as 
influenza suddenly broke out, with over 16,000 new cases in the AEF during the first week of October. In America, more than 200,000 were down with 
the disease, causing General March to suspend nearly all draft calls, quarantine nearly all camps, and considerably reduce training.” And that was it. 
The influenza epidemic never even made it to the book’s index. 

Equally surprising was the way the 1918 influenza epidemic was discussed in magazines and newspapers of the time. Even the cholera epidemic that 
started with William Sproat, the epidemic that people attempted to forget, was at least an ever-present subject in the media while it happened. Not so the 
flu. 

Alfred Crosby, puzzling over the epidemic’s impact, went to the Reader s Guide to Periodical Literature from 1919 to 1921 and counted the column 
inches devoted to the influenza epidemic as compared with other topics. There were, he wrote, 13 inches citing articles on baseball, 20 inches on 
Bolshevism, and 47 on Prohibition. Just 8 inches of citations referred to the flu. 

Crosby looked at a recent edition of the Encyclopaedia Britannica. The 1918 flu got three sentences. He looked at a recent edition of the 
Encyclopedia Americana. One sentence was devoted to the flu, and it said that the epidemic killed 21 million people. “That was a gross 
understatement,” Crosby says. But even so, he remarks, “21 million people? One sentence? Hello?” 

When soldiers died of the flu, the cause of their deaths was sometimes hidden in euphemisms, Crosby notes. “At a memorial service for the pandemic 
dead at Fort Meade, Maryland, the presiding officer read the names of the dead one by one to a massed battalion, and as each name rang out, the sergeant 
of the man’s company saluted and responded, ‘Died on the field of honor, sir.’” 

When the history textbooks were written, recording for students the events that academic experts deemed important for them to know, once again the 
flu did not seem to be worth mentioning. Crosby examined college history textbooks, looking for the 1918 flu. He remarked that the epidemic was 
notable mostly by its absence. “Of the best-selling college texts in United States history, books by such historians as Samuel Eliot Morison, Henry Steele 
Commager, Richard Hofstadter, Arthur Schlesinger, Jr., C. Vann Woodward, and Carl Degler, only one so much as mentions the pandemic. Thomas A. 
Bailey in The American Pageant gives it one sentence and in that sentence understates the total number of deaths due to it by at least one-half.” 

Medical scientists are amazed by the great silence, in view of the influenza epidemic’s dramatic impact, not just on mortality statistics or an army’s 
ability to fight but in everyday life. They recall that citizens wore white gauze masks in public in a vain attempt to protect themselves. Funerals were 
limited to fifteen minutes. Coffins were in short supply. Morticians and gravediggers could not keep up with the demand for their services. In 
Philadelphia, so many bodies had piled up in the morgue that the embalmers said the conditions were “so offensive” that they would not enter it. Public 
gatherings were prohibited in many cities and some places made it a crime to cough, sneeze, or spit in public. In Washingtoa D.C., even the Supreme 
Court adjourned so that, as Justice Oliver Wendell Holmes put it, they could spare lawyers from having to enter “this crowded and infected place.” And 
Washington hospitals were so crowded that they stationed undertakers at their doors to remove each body as soon as death occurred to make room for 
another patient. “The living came in one door and the dead went out another,” one doctor noted. No one could avoid knowing that a deadly epidemic 
was stalking the land. 

But the flu was expunged from newspapers, magazines, textbooks, and society’s collective memory. 

Crosby calls the 1918 flu “America’s forgotten pandemic,” noting: “The important and almost incomprehensible fact about the Spanish flu is that it 
killed millions upon millions of people in a year or less. Nothing else—no infection, no war, no famine—has ever killed so many in as short a period. 
And yet it has never inspired awe, not in 1918 and not since, not among the citizens of any particular land and not among the citizens of the United 
States.” 

In asking why, Crosby proposes a combination of factors that, he said, acting together accounted for the world’s collective amnesia. For one, he 
argues, the epidemic simply was so dreadful and so rolled up in people’s minds with the horrors of the war that most people did not want to think about 
it or write about it once the terrible year of 1918 was over. The flu blended into the general nightmare of World War I, an unprecedented event that 
introduced trench warfare, submarines, the bloody battles of the Somme and Verdun, and the horrors of chemical warfare. 

Moreover, the epidemic had no obvious dramatic effect, ft did not kill a world leader, ft did not usher in a long period in which death from influenza 
was a new and constant threat, ft did not leave behind legions of crippled and maimed or disfigured survivors who would serve as haunting reminders of 
the disease. 

His latest hypothesis, he said in an interview in August 1998, is that in the fifty years preceding the 1918 flu, the world had been through one of the 
most profound revolutions ever to change the course of history: the germ theory of disease. “Every eighteen months, a new pathogen was identified, and 
it went on for years,” Crosby noted. Each discovery drove home the message that science was conquering disease. As the drumbeat of infectious agents 
continued, people “heaved a great sigh of relief. At last infectious disease was not important anymore,” Crosby concludes. 

Then came the flu epidemic, which made a mockery of the newfound optimism And when it ended, Crosby posits, perhaps the most comforting 
reaction was to forget about it, to push it to the back of humanity’s collective consciousness as quickly as possible. To “see no evil, hear no evil.” 

One group of people, however, were haunted by the flu, even if their concerns weren’t widely expressed in the popular press. They were the 
scientists, the medical researchers, who could not rest until they understood what had caused this plague, how it had spread, and how to stop it if it came 
again. In the years to come, they would recall that flu on two frightening occasions and they would undertake massive public health efforts because, they 
feared, an influenza virus like the one from 1918 might be coming back. 

Medical scientists began their quest to understand what was causing the epidemic literally at the bedsides of the dying in 1918. They continued their 
efforts for more than a decade until, at last, a man who had been a college student in 1918 stumbled upon a clue that would drive the rest of the century’s 
research. 



3 

FROM SAILORS TO SWINE 


The sixty-two men were in a difficult position. They were sailors from the U.S. Navy Training Station on Deer Island, in Boston Harbor. They ranged in 
age from a callow youth of fifteen to a seasoned man of thirty-four. Each had been convicted and imprisoned for crimes he had committed while he was 
in the service. Now, in the month of November 1918, while the influenza epidemic was starting to wane in Boston, a group of Navy officials made these 
prisoners an offer. Would they agree to be subjects in a medical study that might help scientists understand how the flu was spread? Would they agree to 
allow doctors to try to give them the potentially deadly disease? If they said yes, they would be pardoned for their crimes. 

It seemed a Faustian bargain. Yet the doctors who were hoping to conduct the study. Dr. M. J. Rosenau, who directed the laboratory at the Chelsea 
Naval Hospital, and Navy Lieutenant Junior Grade J. J. Keegan, reasoned that the sailors could be their best hope of understanding the flu and saving the 
lives of millions of others. 

Today, such studies are illegal. Medical scientists cannot offer inducements like pardons to persuade prisoners to take part in their studies. Although 
they can award small cash payments to research subjects, they are forbidden from giving anyone so much money or such tempting favors that their 
compensations might constitute what ctliicists term an inappropriate inducement, an irresistible temptation to join the study. Now, more than eighty years 
after the 1918 flu, people enter studies for several reasons—to get free medical care, to get an experimental drug that, they hope, might cure them of a 
disease like cancer or AIDS, or to help further scientific knowledge. In theory at least, study participants are supposed to be true volunteers, taking part 
in research of their own free will. 

But in 1918, such ethical arguments were rarely considered. Instead, the justification for a risky study with human beings was that it was better to 
subject a few to a great danger in order to save the many. Prisoners were thought to be the ideal study subjects. They could offer up their bodies for 
science and, if they survived, their pardons could be justified because they gave something back to society. 

The Navy inmates were perfect for another reason. Thirty-nine of them had never had influenza, as far as anyone knew. So they might be uniquely 
susceptible to the disease. If the doctors wanted to deliberately transmit the 1918 flu, what better subjects? 

Was influenza really so easily transmitted? the doctors asked. Why did some people get it and others not? Why did it kill the young and healthy? 
Could the wartime disruptions and movements of troops explain the spread of the flu? If it was as contagious as it seemed, how was it being spread? 
What kind of microorganism was causing the illness? 

The normal way to try to answer such questions would be to study the spread of the disease in animals. Give the disease to a few cages of laboratory 
rats, or perhaps to some white rabbits. Isolate whatever was causing the illness. Show how it spread and test ways to protect animals—and people— 
against the disease. But influenza, it seemed, was a uniquely human disease. No animal was known to be susceptible to it. Medical researchers felt they 
had no choice but to study influenza in people. 

Either the Navy doctors were uncommonly persuasive or the enticement of a pardon was overwhelmingly compelling. For whatever reason, the sixty- 
two men agreed to be subjects in the medical experiment. And so the study began. First the sailors were transferred to a quarantine station on Gallops 
Island in Boston Harbor. Then the Navy doctors did their best to give the men the flu. 

Influenza is a respiratory disease—it is spread from person to person, presumably carried on droplets of mucus sprayed in the air when sick people 
cough or sneeze, or carried on their hands and spread when the sick touch the healthy. Whatever was causing the flu should be present in mucus taken 
from the ill. The experiments, then, were straightforward. 

The Navy doctors collected mucus from men who were desperately ill with the flu, gathering thick viscous secretions from their noses and throats. 
They sprayed mucus from flu patients into the noses and throats of some men, and dropped it into other men’s eyes. In one attempt, they swabbed mucus 
from the back of the nose of a man with the flu and then directly swabbed that mucus into the back of a volunteer’s nose, hi another experiment, the Navy 
doctors attempted to determine whether the influenza microorganism was a virus or something much bigger, like a bacterium They forced mucus from 
sick men through a filter so fine that it trapped microscopic bacteria in its mesh, allowing only the submicroscopic viruses to pass through. They took 
that filtrate and used it in their attempts to infect the healthy men with the flu. 

Of course, the Navy doctors reasoned, just because influenza looks like a respiratory disease does not mean that it cannot be spread by other means. 
Perhaps, they thought, the infectious microorganism is in the blood. So they drew blood from a man who was ill with the flu and injected the blood 
directly under the skin of a volunteer. 

Trying to simulate what happens naturally when people are exposed to flu victims, the doctors took ten of the volunteers onto the hospital ward where 
men were dying of the disease. The sick men lay huddled on their narrow beds, burning with fever, drifting in and out of sleep in a delirium The ten 
healthy men were given their instructions: each was to walk up to the bed of a sick man and draw near him, lean into his face, breathe in his fetid breath, 
and chat with him for five minutes. To be sure that the healthy man had had a full exposure to the sick man’s disease, the sick man was to exhale deeply 
wlii Ic the healthy man drew the sick man’s breath directly into his own lungs. Finally, the flu victim coughed five times in the volunteer’s face. 

Each healthy volunteer repeated these actions with ten different flu patients. Each flu patient had been seriously ill for no more than three days—a 
period when the virus or whatever it was that was causing the flu should still be around in his mucus, in his nose, in his lungs. 

But not a single healthy man got the flu. 

It was hard to believe. What was this new plague that swept through military bases like wildfire, killed young men in hours or days, left morgues 
piled high with bodies, and yet seemed impossible to transmit by all the ordinary ways that diseases are spread? 

Perhaps something was wrong with the experiment. Maybe the Boston sailors were somehow inured to the flu—perhaps they had had it, recovered, 
and built up an immunity. Or maybe those healthy sailors just happened to be naturally immune to influenza. With every disease, there are some people 
who seem impervious. When the Black Death swept through Europe, killing as much as half of the population in some areas, there were people who 
never became ill. When cholera devastated Europe, some remained healthy, even though they had eaten the same contaminated food or drunk the same 
water teeming with cholera bacteria as others who succumbed to the disease and died. There were dedicated doctors and nurses who spent their lives 
working in leper colonies and never caught the disease. Maybe those Boston sailors were the lucky ones, the people who could never become ill with 
flu because they had some inborn protection against the disease. But even so, what were the odds that every single one of those sailors would have been 
immune to the flu? 

Another group of doctors decided to try their hand at infecting military volunteers and once more sought men who might agree to take part in their 


experiments in return for a pardon for crimes they had committed while in the service. This time the studies took place in San Francisco and this time the 
controls seemed even tighter. There was no way, the doctors reasoned, on the basis of their patients’ case histories, that these healthy subjects could 
have inadvertently been exposed to the flu before the experiments began. Therefore, they could not have developed an immunity to the disease. 

The subjects were fifty sailors from the Naval Training Station on the island of Yerba Buena. They had spent a month on the island and not a single 
man had had the flu. They had been isolated from the epidemic while it raged in the city, and they should have been as free from exposure as a man could 
be. 

The healthy subj ects were taken to the Angel Island Quarantine Station in the western part of San Francisco Bay, a few miles beyond the Golden Gate 
Bridge. And once again, the military doctors tried as hard as they could to give the men the flu. The experiment was the same—inoculate the well with 
mucus from the sick, inoculate them with blood from sick men, put the healthy in close proximity to the ill. To everyone’s surprise, the results were 
identical. Not one of the volunteers became ill. 

Scientists were stunned. If these healthy volunteers did not get infected with influenza despite doctors’ best efforts to make them ill, then what was 
causing this disease? Flow, exactly, did people get the flu? 


The search to find the cause of the flu was fast becoming an international effort, involving hundreds of scientists who were willing to try anything. Some 
even tried experimenting on themselves. One German investigator asked flu patients to gargle, then filtered the gargled liquid and sprayed it into his own 
throat and the throats of his assistants. They got some symptoms of flu, although not the full-blown disease. The problem was that they could not prove 
that they had gotten ill from the throat spray and not because they were living in a community where the flu was raging. 

Others tried to transmit the flu to healthy volunteers, conducting experiments much like those in Boston and San Francisco. In Japan, three doctors, T. 
Yamanouchi, K. Skakami, and S. Iwashima, even seemed to succeed in experiments that took place from December 1918 until March 1919. The question 
they asked was whether flu was spread by a virus or by bacteria. The healthy subjects included doctors and nurses who volunteered themselves for these 
grim experiments. 

To see if influenza was spread by a virus, the investigators used mucus and blood from flu patients that they had passed through a fine filter to remove 
bacteria. They dropped filtered sputum from flu patients into the noses and throats of six healthy people. They filtered blood from flu patients and 
dropped it into the noses and throats of six healthy people, they injected sputum filtrate under the skin of four healthy people, and they injected filtered 
blood from flu patients under the skin of four healthy people. 

The Japanese scientists also tried to transmit influenza with bacteria, dropping a variety of bacteria found in the sputum of flu patients directly into the 
noses and throats of fourteen healthy people. 

The results were exactly as would be expected if flu was spread by a vims: volunteers who had never had the flu and who were inoculated with the 
filtered blood or mucus got the flu; those infected with the bacteria did not. Those volunteers who had already had a case of the flu did not become ill. 
But scientists said they were not convinced. Influenza was rampant in Japan. Doctors and nurses would surely have been exposed. The scientists could 
not be sure that the only way the subjects could have come in contact with the flu was through their experiments. And the reported results were too good, 
too clean. One hundred percent of those who were susceptible and who were exposed to filtered material, even filtered blood inoculated under their 
skin, became ill? No one exposed to bacteria from the sputum of flu patients got sick? It seemed too incredible to believe So the quest went on. 

Many scientists doggedly attempted to give the flu to animals—monkeys, baboons, rabbits, and guinea pigs. But the research results were conflicted 
and confused, and no one could claim to have indisputably found the cause of influenza. 


In the meantime, the U.S. Public Health Service was trying a different tack to uncover the flu’s secrets. Its scientists gathered all the data they could on 
the epidemic’s spread, trying to figure out where it had come from and where it went. They relied on preliminary reports of influenza from September 
until October 1918, producing a map of the disease’s path. The result was striking. Simultaneously, it seemed, the illness cropped up all over the 
country, much too quickly, the researchers said, to be explained away by travelers or troops taking the flu with them when they moved about. 

The health center’s report in December 1918 highlights the dilemma: “The outstanding fact, perhaps, is the extreme rapidity with which the epidemic 
spread after it attained the proportions of an epidemic in the first areas affected. The epidemic became nation-wide in the four or five weeks after it 
appeared in an epidemic stage in the first localities affected. A fact of scarcely less importance is that the disease reached an epidemic state in a number 
of localities in the central, northern, southern, and western sections at about the same time as it did in the area along the northeastern coast.” 

Details of the flu’s spread were an abiding puzzle. The disease appeared in nine Army camps in the first week of the pandemic, in states as far apart 
as Massachusetts, New York, Virginia, South Carolina, and Georgia. In the second week, it appeared in thirteen more camps, including Texas, Kansas, 
Ixiuisiana, Illinois, Maryland, and Washington. 

Moreover, scientists noted, the flu’s mortality rates peaked in Boston and Bombay in the same week But New York, just a few hours from Boston, 
had its peak three weeks later. And cities much farther from Boston than New York, like Omaha, Memphis, Baltimore, and Montreal, had peaks in their 
epidemics a week before New York’s peak. As one scientist, Richard Edwin Shope, noted years later: “In many respects, the epidemiologist had an 
easier time getting the pandemic disease transferred from Boston to Chicago, for instance, than he did getting it the remaining thirty-eight miles from 
Chicago to Joliet. If pandemic influenza spreads from sick to well by contact at the first opportunity as it is assumed to do in explaining the rapidity of its 
spread over long distances, then it should diffuse with reasonable rapidity over short distances. Yet it does not seem to do so.” 

Could it be, the Public Health Service report posited, that somehow the organism that caused the epidemic was already present, but unrecognized, in 
various parts of the country before the deadly disease appeared? Were there smoldering embers of the 1918 flu throughout the country that, for an 
unknown reason, simultaneously sparked into a raging fire? 


It was not the first time that such a question had arisen. In epidemic after epidemic, doctors and scientists had wondered how the disease could move so 
quickly through a country, hopscotching over some towns while felling others. There was no epidemic in historical memory like that of 1918, but even 
epidemics that are just typical influenzas raised troubling questions. 

After an influenza pandemic of 1789, a young American doctor named Robert Johnson puzzled over how the infection could spread so far and wide, 
and so quickly. That epidemic came the year George Washington was inaugurated as President, two decades before the first steamboat crossed the 



Atlantic, and three decades before the first steam train took its first run. Illness spread so fast that it did not seem possible for it to have been transmitted 
by person-to-person contact. 

“Influenza appeared at London between the 12th and 18th, at Oxford in the third week, and at Edinburgh on the 20th of May,” Johnson wrote. Even 
more puzzling was the spread of the flu on ships at sea, he said. In 1782, a large British fleet set sail for the Dutch coast, with all of the men in perfect 
health. “Towards the end of May, the disorder first appeared in the Rippon, and in 2 days after in the Princess Amelia. Other ships of the same fleet 
were affected with it at different periods: Some indeed not until their return to Portsmouth about the second week in June.” 

“The present received opinion,” Johnson wrote, “is that this species of Catarrh [influenza] arises from contagion, which possibly may be true; yet to 
my mind it appears no easy matter to conceive how the disease can spread so far and wide in so short a space of time as we perceive it does, or how it 
can affect persons many miles apart, at the same time, where there had been no previous direct or indirect intercourse—if propagated only by a matter 
arising from the body of a man laboring under it.” Johnson decided that influenza must arise from some sort of changes in the atmosphere but that, once it 
got started, it could spread from person to person. 

Such ideas also persisted after a flu pandemic of 1847. One doctor wrote: “What I wish to point out now is the fact that the Influenza pervades large 
tracts of country in a manner much too sudden or simultaneous to be consistent with the notion that its prevalence depends exclusively upon any 
contagious properties that it may possess.” 


For a brief moment at the turn of the century, however, it seemed that the mystery of the flu had been solved. The flu, many thought, was caused by 
bacteria. 

The man who found what was believed to be the flu microorganism was Dr. Friedrich Johann Pfeiffer, an eminent scientist who was head of the 
research department at Berlin’s Institute for Infectious Diseases. Fie was credible and he was careful, a man whose word was believed. Pfeiffer made 
his flu announcement in 1892, just after the last major influenza epidemic before 1918, saying he had isolated a bacterium, which he called Hemophilus 
influenzae and that others dubbed Pfeiffer’s bacillus, from the respiratory tracts of people ill with the flu in the epidemic of 1890. Although Pfeiffer 
failed in his attempts to transmit influenza to animals by infecting them with the microorganism, he convinced most of the world that he had indeed found 
the cause of influenza. The problem, however, came in the 1918 epidemic. 

In the first wave of the 1918 flu epidemic, doctors diligently looked for Pfeiffer’s bacillus in the respiratory tracts of patients. To their great surprise, 
however, they almost never found it. 

Then came the second wave, the killer strain of flu. This time, doctors discovered, most—but by no means all—of the flu victims were infected with 
Pfeiffer’s bacteria. But the observations made no sense. If Pfeiffer’s bacillus caused influenza, it should have always been present, in all the flu victims. 

The findings, most thought, were just too muddled to be convincing. Although some leading scientists remained convinced that Pfeiffer’s bacillus 
caused influenza, more were shaken in their belief in the bacteria. After two decades of assuming that this bacterium caused the flu, it now seemed not to 
be the cause after all. Now, in the midst of an epidemic that was more deadly than had seemed possible, the enigma of the flu remained. The hundreds of 
studies conducted during the 1918 epidemic, when the flu microorganism, whatever it was, was at least still present and infecting people, were to little 
avail. And as the epidemic waned and died out, the flu microorganism presumably died out too, gone from the face of the earth, at least temporarily. The 
mystery of the 1918 flu was beyond the powers of science and medicine to solve. 

“About all that can be said is that the role of the organism was more controversial after the smoke of the 1918 studies had cleared than it had been 
before,” wrote Richard E. Shope, the man who eventually helped solve the problem 


Richard E. Shope was an Iowa farm boy turned doctor who, in retrospect, seemed perfectly prepared by every circumstance of his life to tackle the 
puzzle of the 1918 flu. 

Shope was seventeen years old when the Boston sailors were taking part in the flu transmission experiment. Fie had grown up in Des Moines, the son 
of a doctor, and started to work when he was just ten years old milking cows and taking care of poultry and other farm animals. Fie loved the outdoors, 
and spent every simmer vacation of his childhood and adolescence at Woman Lake, Minnesota, hunting and fishing with his brother. Even as an adult, 
living on the East Coast, he would return to the lake as often as possible. His personality, too, seemed to fit his Midwestern roots and his time. His tastes 
were simple, a friend said, and he had “a vivid sense of humor. He was fond of recounting anecdotes, and they became more remarkable and rather less 
credible with each time of telling.” 

When it came time for college, Shope went to Ames, Iowa, intending to register in Iowa State University’s School of Forestry. But the office of the 
registrar at the forestry school was closed when he arrived, so he signed up as a premedical student instead. He entered college in the fall of 1918. 

Shope earned his medical degree in 1924, but he had no intention of settling in as a general practitioner in an Iowa farming community. He wanted to 
do medical research, so he set off for Princeton to study the treatment of tuberculosis at the Rockefeller Institute, a research facility that was, at the time, 
in the small university town. He loved the rolling countryside, the bucolic little oasis in central New Jersey, a train ride away from New York City— 
just fifty miles—but light-years away in its atmosphere. One of Princeton’s great attractions for Shope was what he called his “gentleman’s farm,” near 
the university, where he and his wife, Helen, lived for decades, keeping a cow and chickens and growing vegetables. Shope was one of those sober, yet 
brilliant, scientists who, a friend said, was possessed of “wide knowledge, common sense, integrity, and complete sanity,” traits that stood him in good 
stead as he ventured into the muddy waters of influenza research. 

It began when Shope was working with his mentor, Paul Lewis, at the Rockefeller Institute. A towering figure in the study of infectious disease, Lewis 
became interested in hog cholera and, knowing Shope’s experience with hogs and their diseases, sent Shope back to Iowa to investigate. Hogs there 
were stricken with cholera; on the vast hog farms in a state where hogs outnumbered people, it seemed a perfect place to understand the disease. But in 
the autumn of 1928, Shope came across the disease that was to become a consuming passion of his life: swine influenza. 


Unlike human flu, swine flu had not been noticed—if, indeed, it even existed—before 1918. But then suddenly, in the autumn of 1918, at the start of the 
flu pandemic, millions of pigs in the Midwest became ill with a severe respiratory infection and thousands died almost overnight. In fact, animal flus 
were not unheard of. As long ago as the sixteenth century, there were reports of diseases that sound like flu in horses, for example. The flu that struck the 
pigs in the Midwest, however, was different. Entire hog farms were decimated. 



Whatever the disease was, it looked like influenza. The pigs got runny noses, fevers, even the watery eyes of human sufferers. And the timing of the 
epidemic’s appearance, in the midst of the human influenza outbreak, seemed to some to be more than just a coincidence. It was traced to the Cedar 
Rapids Swine Show, held in Iowa from September 30 to October 5, 1918, when sick pigs housed with healthy animals soon spread the disease. When 
the show was over and the newly infected pigs were shipped back to their farms, the disease was seeded throughout the Midwest. 

One inspector for the Division of Hog Cholera Control of the U.S. Bureau of Animal Industry, J. S. Koen, said flatly that he was convinced that the 
swine disease and human influenza were one and the same and that the pigs had gotten the disease from humans. Moreover, he said, there were reports 
that farm families had also been infected by pigs. Koen named the disease “swine influenza.” 

Yet in a time when scientists were casting about for an animal that got influenza in order to study the human disease, no one took up the study of 
influenza in the pig. In fact, many said that Koen was wrong and that pigs were not getting the flu. The animal industry in particular did its best to 
discredit Koen’s hypothesis. Hog producers were afraid that the public might become frightened by the thought that pigs could have human influenza and 
would refuse to eat pork. But Koen vigorously defended his analysis. He was “a fiery little man,” Shope said, and was not about to back down under 
pressure from the hog industry. 

“I have no apologies to offer for my diagnosis of‘flu,’” Koen explained. “Last winter and fall we were confronted with a new condition, if not a new 
disease. I believe I have as much to support this diagnosis in pigs as the physicians have to support a similar diagnosis in man. The similarity of the 
epidemic among people and the epizootic among pigs was so close, the reports so frequent, that an outbreak in the family would be followed 
immediately by an outbreak among the hogs, and vice versa, as to present a most striking coincidence, if not suggesting a close relation between the two 
conditions. It looked like ‘flu,’ it presented the identical symptoms of ‘flu,’ and until proved it was not ‘flu,’ I shall stand by that diagnosis.” 


Swine influenza infected pigs annually after that first epidemic in 1918, varying from year to year in its severity but returning regularly with the onset of 
winter. The swine illness, however, soon faded into the background, of little interest to most scientists studying human flu. But Shope, with his 
upbringing on Iowa farms and his familiarity with pig diseases, was intrigued. He read Koen’s papers and could not dismiss the connection between 
swine flu and the human pandemic. Could it be, he wondered, that the long-lost 1918 flu organism was still extant, living on in pigs who had acquired 
the disease from people? If so, Shope and Lewis reasoned, if they focused on the new swine flu epidemic, they had a perfect opportunity to figure out 
what was causing the swine—and the human—disease. 

So the experiments began: Look for microorganisms in mucus secretions taken from sick animals. Try to find microorganisms that were present in sick 
but not healthy animals. Then try to transmit influenza by giving just those microorganisms to healthy pigs. 

At first, it appeared as if it was going to be too simple. In the respiratory tracts of the sick animals was a bacterium that looked exactly like Pfeiffer’s 
bacillus, that controversial, all but discredited bacterium that was once thought to have caused human flu. Perhaps Pfeiffer was right after all. 

Shope was struck by the association of the bacteria with the disease. “Frequently, no organism other than this influenza-like bacillus could be 
recovered from the lungs or bronchial exudate of infected animals,” Shope said. “Here then in swine influenza was an organism like that believed by 
many to be responsible for influenza in man. The problem of determining the etiology of swine influenza seemed simple at this stage, for while the 
bacillus, which we named Hemophilus influenzae suis, was not easy to cultivate, it could always be isolated from cases of the experimental diseases by 
appropriate methods. In addition, there were numerous cases in which it was the only organism that could be isolated.” 

The next step was to see if healthy pigs inoculated with the bacterium became ill—an experiment very much like that conducted on the sailors in 1918. 
If Pfeiffer’s bacteria caused swine flu, it should be straightforward to transmit the disease by giving pigs the purified bacteria. So Lewis and Shope tried 
infecting a pig by dropping the bacteria into its nose. The animal got sick and it seemed to be ill with swine influenza. Moreover, when Lewis and Shope 
looked for the bacteria in the pig’s respiratory tract, they found it. The very first experiment was a resounding success. And the investigators crowed 
with delight. 

“Naturally, we were elated,” Shope said. But, he added, “our joy was short-lived because when we repeated the experiment in a second pig we failed 
to obtain an infection. The animal remained perfectly normal and no lesions suggestive of influenza were to be seen when it was killed after a period of 
observation. Four other pigs inoculated intranasally with pure cultures of the organism likewise remained normal, and we began to doubt that H. 
influenzae suis caused swine influenza after all.” They repeated the experiment—dozens of times—and never again did a pig become ill. 

The next year, pigs living on farms in the Midwest again were struck with an influenza epidemic. Once agqin, that meant that the infectious 
microorganism was there for the discovering, ready to be found by scientists who were sufficiently clever, or lucky. Lewis and Shope tried again to find 
the cause of the flu, examining the mucus of sick pigs, searching for the microorganism that caused this disease. But once more all they could isolate was 
Hemophilus influenzae suis. They tried again to transmit the flu to pigs with Pfeiffer’s bacillus. Again, they failed. 

Shope was intrigued as much as discouraged. The pig flu was turning out to resemble the 1918 flu, at least in the mystery of its transmission. “We 
were at this stage of the game, in almost the identical predicament regarding the role of H. influenza suis that investigators of human influenza had been 
regarding the Pfeiffer bacillus at the close of the 1918 pandemic,” he remarked. “We had an organism that was regularly present in the disease, which 
was frequently the only organism to be found in relationship to the respiratory tract lesions, but which, administered in pure culture, failed to produce the 
disease.” 

But Shope had one advantage over the doctors in 1918 who were trying to infect humans. In the experiments with military prisoners, doctors could not 
even infect volunteers with “the crude, supposedly infectious secretions” from the patients’ noses and throats. But with the pigs, Shope could transmit the 
disease with the secretions from sick animals. In fact, he noted, pigs that had not become ill when he gave them pure Hemophilus influenzae suis 
bacteria would develop influenza when he inoculated them with nasal secretions from sick pigs. There was something in that pig mucus that caused the 
flu. And if there was something there, Shope and Lewis were determined to find it. 


Shortly afterward, Paul Lewis became infected with yellow fever while working with the virus in his lab and he died. Bereft at the loss of his mentor 
and friend, Shope decided nonetheless to continue the flu work on his own. He returned to an old idea. He would abandon the notion that influenza was 
caused by a bacterium like Pfeiffer’s bacillus and ask again whether the disease was caused by a vims and, if so, whether he could isolate it. 

The yellow fever virus had been the first human virus, discovered in 1899 by Walter Reed and studied intensively by Lewis and five other 
Rockefeller University scientists who themselves got infected and died of the disease in the course of their work. The yellow fever virus discovery was, 
of course, a discovery based on an argument by exclusion. Scientists did not know then that a virus is simply a bundle of genes, in the form of DNA or 



RNA, wrapped in a coating of proteins and lipids. They were unaware that the protein coat of a virus lets it dock on to cells. They had no idea that the 
lipids on the virus’s surface help it slip inside a cell. They had not yet discovered that genes are made of DNA or RNA. They had not yet invented 
electron microscopes that would let them see viruses. But they had a fine sieve with holes so small that every known microorganism would get trapped. 
Viruses, however, were so tiny that they passed through the filter. When viruses were isolated in this way, scientists knew they were present because 
they could infect animals with the filtered fluid. 

Shope’s idea was straightforward: He would look for a virus causing swine flu by filtering the mucus and bronchial secretions from sick hogs through 
a filter that would allow only viruses to get through. But as so often happens in science, an idea that seems easy in theory turns out to be difficult in 
practice. 

Shope had little luck. He painstakingly collected mucus from sick pigs. Then he filtered the material. He dropped the filtrate into the noses of healthy 
swine. But the pigs did not get the flu. At best, they got a fever or cough, but none developed the combination of symptoms—drippy noses, muscle aches 
and pains, high fevers—that are the hallmarks of influenza. And there was still that dogged bacterium. Hemophilus influenzae suis, that kept turning up 
in sick pigs. How could Shope ignore the bacteria when they always appeared in the ill animals? How could he assume that a virus was causing the flu 
when he could not transmit the flu with filtered mucus from sick pigs? The cause of swine flu remained elusive. 

“Here, instead of one agent that could be looked upon as of possible etiological importance, were two such agents,” Shope said. “The bacterium 
could not be completely ignored, for, while it was apparently perfectly harmless for swine, its constant presence in so many samples of infectious 
material from the field and its persistence on serial passage through experimental swine strongly suggested that it must play some role. Neither could the 
filterable virus be accepted as the cause of the disease because, while it unquestionably possessed pathogenic properties for swine, the mild illness that 
it caused was certainly not swine influenza. Considered in the light of views current that an infectious disease was caused by a single agent, we had 
reached a point in our experiments where it appeared that we had one too many under suspicion.” 

Shope wanted the simple solution—a single infectious agent, whether virus or bacterium. But he was beginning to wonder if there was no such thing 
as one microorganism that caused the flu. ft was a situation that is common in medicine. Diseases that are poorly understood—heart disease, for example 
—are said to be “multifactorial,” meaning that if there is a single cause, no one has found it. Shope was reluctantly joining the multifactorial camp when 
it came to swine influenza. What would happen, he asked, if he gave the pigs a combination of infectious agents, if he inoculated them simultaneously 
with the filtrate and the bacteria? He tried it, and, to his surprise, the pigs got not only influenza but a severe pneumonia. The most reasonable 
interpretation, he decided, was that there was no single cause of swine influenza. Both the virus and the bacteria needed to be present, acting in synergy 
to cause the disease. 


In England, meanwhile, three scientists, Professor Wilson Smith, Sir Christopher H. Andrewes, and Sir P. P. Laidlaw were working on the mystery of 
human flu, trying to isolate a vims that caused the human illness. A flu epidemic was in progress at the time—nothing like the 1918 flu in its deadliness, 
of course, but flu nonetheless. 

Theirs was the usual strategy—to look for the infectious agent by taking liquid washed from the throats of people ill with influenza and filtering it in 
search of the putative influenza virus. These investigators eschewed the strategy of the Navy doctors during the 1918 flu, who tried to infect healthy men 
with secretions taken from the sick. Instead, they worked with laboratory animals attempting to infect them with human influenza. Others had tried this 
tack before, of course. But Smith, Andrewes, and Laidlaw were undeterred, and they found an animal that succumbed to the human flu—the ferret. 

Ferrets are small and sometimes vicious mammals, relatives of weasels, and not the usual laboratory animal. They had become an offbeat choice of 
some British scientists who found that they were uniquely susceptible to dog distemper. Unlike dogs, ferrets died when they were infected with canine 
distemper. The distemper work and the discovery that ferrets were the perfect animal for distemper studies were by-products of flu research. British 
scientists had reasoned that the symptoms of dog distemper at least superficially resembled those of human influenza and decided that if they could 
understand distemper perhaps they could understand the flu. They found the distemper virus, but their initial hypothesis proved wrong: the distemper 
vims turned out not to be related to whatever was causing influenza. Then again, since ferrets were so susceptible to distemper, Smith, Andrewes, and 
Laidlaw reasoned that it was worth a try to see if ferrets could also get the flu. 

The British scientists began modestly, inoculating two ferrets with the filtrate from human influenza patients. Within two days, both of the animals 
became ill, developing fevers and runny noses and all the outward symptoms of human influenza, ft was a promising start, and demanded to be followed 
up, the investigators decided. 

So Smith, Andrewes, and Laidlaw moved their experiments to a research facility run by the British government at Mill Hill, England, where they 
could do their work with rigid scientific controls. That meant making sure that the ferrets could not possibly become infected with influenza by any 
means except through the filtrates of mucus and other secretions taken from human patients. The animals lived in complete isolation in a special building. 
And no scientists or visitors were allowed in, unless they were disinfected, their clothing along with them. The disinfectant was the acrid-smelling 
household cleaner known as Lysol. 

To come into the research building, you had to wear rubber boots and an overcoat, which was hosed with Lysol as you walked by. Then you sloshed 
through a passageway that was three inches deep in the liquid. By the time you reached the ferrets, you reeked of Lysol but, presumably, were germ-free. 

Once they began their studies, the investigators focused on a single strain of influenza, a decision that saved them money by allowing them to exactly 
replicate their experiments without worrying about variations between influenza viruses. The flu virus they used was isolated from Wilson Smith 
himself, who had gotten the flu when a sick ferret sneezed in his face. That strain, called “WS” after Smith, still exists. 

The ferret experiments were a resounding success. The first question was: Could the investigators transmit flu to ferrets with bacteria-free filtrates 
from sick people? They could. Then, they asked, could they infect a healthy ferret with influenza by dripping filtrate from the sick ferret in the nose of a 
healthy animal? Yes. They could even transmit the flu by putting a sick ferret in a cage with a healthy one. What about Hemophilus influenza, the 
infamous Pfeiffer’s bacillus? It turned out not to be a factor. Neither it nor other common bacteria transmitted influenza to the animals. Even when the 
scientists inoculated ferrets with a combination of Pfeiffer’s bacillus and the filtrate, the bacteria seemed unimportant. The animals had essentially the 
same disease as they had when they were inoculated with only the filtrate. So Shope’s troubling findings did not seem to hold up. Pfeiffer’s bacillus did 
not seem to be amplifying the symptoms of flu. 

Moreover, the British scientists discovered, they could protect ferrets from influenza by first mixing the filtrate with serum from people or ferrets who 
had already had the flu and then dripping it into a healthy ferret’s nose. The immunity that builds up after an influenza infection was in the blood and 
could block the flu virus. 



To complete the picture, the British scientists found a connection between human flu and swine flu. The ferrets were susceptible to both diseases. 
Smith, Andrewes, and Laidlaw could give ferrets influenza by inoculating them with filtrates from pigs that had swine influenza. 


Shope was intrigued and his interest was further piqued after he met Andrewes for the first time. Shortly after he did his flu work with the ferrets, 
Christopher Andrewes visited Shope in Princeton and the two scientists compared notes. This, Andrewes said, was the beginning of a long and close 
friendship between the two men. 

Shope decided to dig deeper into the mystery of swine flu, using ferrets and asking again some of the questions that had nagged him. He confirmed that 
ferrets did indeed develop flu when he inoculated them with the swine flu filtrate. But these were not easy experiments to do. The snarly animals with 
sharp teeth did not want to sit still while Shope dripped flu-containing liquid into their noses. Shope decided to anesthetize the ferrets before inoculating 
them with swine flu. To his surprise, he discovered that when he did the experiments this way, the flu virus caused not just influenza but also a severe 
pneumonia, one that caused the lungs to swell with watery blood and that sometimes even killed the animals, ft looked for all the world like a typical 
case ofthe 1918 flu. 

Finally, Shope wondered whether it made any difference if Hemophilus influenza suis was given along with the filtrate, ft did not. Whatever the 
Hemophilus bacteria were doing, they were not, apparently, causing influenza. 


But was it just another fluke, a trick of nature that the British influenza and the swine flu could be transmitted to ferrets that year? Were all influenzas 
caused by something that could pass through a fine filter that left even bacteria behind? Dr. Thomas Francis, a scientist at the Rockefeller Institute who 
went on to run the field trials of the polio vaccine in the 1950s, found an answer. 

It was 1934 and flu was raging in Puerto Rico. Francis isolated the organism that caused it using Shope’s technique, so he could infect ferrets with the 
vims. He also found that Shope’s discovery of what happened when he gave swine flu to the anesthetized ferrets held true for the human flu virus: if 
Francis passed the virus from one ferret to the next, anesthetizing them when he infected them, the flu virus gave the animals a serious pneumonia along 
with the flu. 

fn a final coup, the British scientists Smith, Laidlaw, and Andrewes and, independently, the American scientist Francis found that they could give 
white mice the flu if they took the flu viruses from sick ferrets. The vims, apparently, changed somewhat while it was growing in ferrets so that now 
mice were susceptible to it. And mice were not just susceptible—they developed the worst sort of flu. ft was accompanied by an often fatal pneumonia. 

Shope asked the next obvious question: Were the human flu virus and the swine flu virus one and the same? With the discovery that mice and ferrets 
could get flu from both human and swine viruses, the pieces were in place to get an answer. 

Shope gave ferrets and mice influenza by inoculating them with a human flu vims. When the animals recovered, he tried giving them swine flu. They 
were immune to it. Then he tried the opposite experiment, giving ferrets and mice swine flu. After they recovered, they were immune to human flu. 

ft was a test of the antibodies that are made following a flu infection. These complex proteins pour out of white blood cells to serve as an armed force 
against the virus. When a flu virus antibody comes across a flu virus, it attaches itself to the virus and blocks it so that the virus cannot infect cells. 
Shope had found that swine flu antibodies could protect ferrets and mice against human influenza and vice versa. 

Shope discovered that the human and swine viruses were not identical. He tried laboratory experiments in which he mixed swine virus with antibody- 
containing serum from pigs that had recovered from swine flu. The antibodies in the serum completely inactivated the virus, so that if he inoculated 
ferrets or mice with it, the animals never became ill. Antibodies in the serum of pigs were only partially effective in inactivating the human flu virus. 

Shope tried the experiments again, but this time he started with serum from people who had recovered from influenza. The serum completely 
inactivated the human influenza virus, he discovered, but only partially inactivated the swine flu virus. At least the flu strains that were around a decade 
after the 1918 epidemic were slightly different from swine flu. 


There was a burning question left unanswered, however. What about the 1918 flu? Was it more than a coincidence that the first known swine flu 
epidemic emerged in the midst ofthe worst human influenza pandemic in recorded history? Could it be that humans gave pigs influenza in 1918 and that 
it remained in the animals, perking along at a low level ever since? 

The virus that caused the human 1918 flu pandemic was gone, of course, vanishing with the pandemic. No one had saved it—they had no idea how to 
save a virus and, in fact, medical scientists of that time did not even know that it was a virus that had caused the 1918 flu. But, of course, diseases do 
leave traces behind, in the antibodies that remain in serum, ready to block that virus should it return. 

Shope and the British scientists Smith, Andrewes, and Laidlaw had an idea. They would look at the antibodies that remained in the serum of people 
who had survived the 1918 flu. Were those antibodies an exact match for the swine flu virus? Was the 1918 flu virus the same as the swine flu? 

They persuaded volunteers of all ages in both countries to roll up their sleeves and give blood. Then the scientists took the precious straw-colored 
serum from that blood to their labs and asked what kind of antibodies it contained and whether, in particular, the flu antibodies of people who had been 
alive in 1918 were different from the flu antibodies of people who had been born after that terrible pandemic. 

The results were unequivocal. Both in London and in the United States, people who had survived the 1918 flu had antibodies that completely blocked 
Shope’s swine flu virus. People who were born after 1918 did not have those antibodies. 

Even Shope was surprised. “The results were quite unexpected,” he said. The studies, he explained, “indicated that almost all adults had undergone 
an infection with a virus ofthe swine influenza type.” The most likely explanation, Shope said, was that he had found the footprints ofthe 1918 flu. They 
were the antibodies left behind in the flu’s survivors and they showed that the human flu virus was, in fact, one and the same as the swine flu. The 1918 
influenza virus, it seemed, may have survived after all, in the bodies of pigs. 

Not everyone agreed. Francis, Andrewes, and others suggested another hypothesis. It might be, they said, that the antibodies that block swine flu 
resulted not from a previous infection with that virus but as a generalized response to repeated infections with a variety of influenza viruses. The 
investigators proposed that as people grew older and had been infected time and again with various human flu viruses, they developed a sort of 
universal flu antibody, one that effectively latched on to and inactivated a variety of influenza strains, including the swine flu. 

Shope stuck to his hypothesis, arguing that the alternate one “seems awkward to me, and it also seems particularly fortuitous, too much so, that this 
general influenza antibody, so called, should happen to react selectively with a vims of the antigenic composition of swine influenza virus.” And, he 



noted, 35 out of 112 people he tested had antibodies that blocked the swine flu virus but not human flu viruses. How could that have happened? “In 
these, then, the added assumption would have to be made that the ‘specific’ human virus antibody disappeared while the ‘non-specific’ swine virus 
antibody persisted: a highly artificial rigmarole to go through to avoid a simple and direct explanation,’’ he insisted. 

As the 1918 flu receded further and further into the past, continuing studies of antibodies confirmed Shope’s conviction. Only people who had been 
alive in 1918 and living in areas where they had been exposed to the flu that year had antibodies that could block the swine flu virus. Thomas Francis, 
for example, discovered in 1952 that he could not find any antibodies to swine flu virus in people born after 1924 and that the antibodies were most 
prevalent among people born between 1915 and 1918. Another study looked at people living in Alaska, where the 1918 flu had decimated some villages 
and spared others entirely. People who had lived in villages struck by the 1918 flu had antibodies that blocked the swine flu virus; those who had lived 
in villages that escaped the flu did not. 

The mysteries of the 1918 flu were beginning to be solved. There was a swine flu connection—probably people had given the flu to pigs, scientists 
proposed, and the virus may have remained in pigs, lying dormant until, one day, it might strike back at people. But there remained the question of when, 
and whether, the deadly flu virus might come back to infect the human race. And if it did, how could we get advance warning? 


Other pressing questions about the flu’s virulence and its spread were still unresolved. No one knew, for example, why it was so deadly. Perhaps nature 
would give scientists a clue. The 1918 epidemic came in two waves, a mild flu in the spring of 1918 followed by the killer flu in the fall. And it seemed 
that the two flu strains were closely related. Infection with the first strain protected against the second 

This was noticed early on by the military in particular. The 1919 Annual Report of the Surgeon General of the U.S. Navy stated that “many men of 
the Navy who had influenza in the spring or summer of 1918, while in European waters, escaped during the later epidemics, both in Europe and the 
United States.” The same observation was made by the British Grand Fleet, involving British servicemen: “The conclusion is that mild attacks earlier in 
the year, as a rule, conferred immunity against the more fatal type of disease which prevailed subsequently.” 

Colonel Victor C. Vaughan noticed that men who had gotten the flu in the spring of 1918 seemed protected from the second wave of flu in the fall. He 
pointed out that the 2nd Infantry Regiment was struck by the first wave of the flu in June 1918 while the soldiers were in Hawaii. They were transferred 
to Camp Dodge in the beginning of August. In September and October, the second wave of the 1918 flu swept through Camp Dodge, sickening a third of 
the men and killing 6.8 percent. But virtually none of the men who had been in Hawaii in June at the time of the first wave of the flu became ill in the 
Camp Dodge epidemic. 

Vaughan also cited the experience at Camp Shelby, where a division of 26,000 men encountered the first wave in April of that year, with some 2,000 
men falling ill. “This was the only division that remained in this country without change of station from April until the fall of 1918,” Vaughan remarked. 
“During the summer this camp received 20,000 recruits. In October 1918 the virulent form of influenza struck this camp. It confined itself almost 
exclusively to the recruits of the summer and scarcely touched the men who had lived through the epidemic of April. Not only the 2,000 who had had the 
disease in April but the 24,000 who apparently were not affected escaped the fall epidemic. It appears from this that the mild influenza of April gave a 
marked degree of immunity against the virulent form in October.” 

It began to seem that the flu virus had gone somewhere between the first and second waves of the 1918 flu where it mutated into a killer strain. 
Perhaps, some thought, it had gone into animals. 

Shope had another idea, one that remained highly controversial. He suggested that swine lung worms were intermediate hosts for the influenza virus, a 
place where the vims could hide between pandemics, and that the deadly second wave of the 1918 flu involved the same virus as the one that caused the 
first wave, or one closely related. In essence, he thought that the virus had reemerged virtually unchanged in the fall of 1918. That is why people infected 
in the first wave were protected from the second wave. But, he said, the difference between the first and second wave of the flu was not the virus but a 
hanger-on, the old nemesis of flu researchers, Pfeiffer’s bacillus. Shope was convinced that people were dying of influenza in the second wave of the 
1918 flu because they were infected with both the virus and the bacterium, which amplified the virus’s effects. 

These theories today are largely discarded, remnants of another time. Hemophilus influenzae is now known to cause a bacterial meningitis in 
children, and there is a vaccine to protect them against it. But Shope left behind a legacy that was something of a double-edged sword. On the one hand, 
his work helped fling open the doors to influenza research. He found the swine flu virus and made the connection between it and the human flu of 1918. 
He promoted the hypothesis that the 1918 flu virus lived on in pigs. 

At the same time, Shope’s brilliant work, through no fault of its own, was to spark one of the greatest product liability fiascoes in U.S history. In 
1976, because of his theories about swine influenza, the United States government ended up trying to immunize all Americans against swine flu. The 
decision was made by President Gerald Ford on advice from the nation’s most eminent scientists. A young soldier had died of a swine flu, igniting a fear 
that a deadly flu like the one from 1918 might be spreading to humans. 

It turned out that there was no swine flu epidemic—although no one could have known that at the time. Meanwhile, thousands of people became 
convinced that the swine flu vaccine caused medical problems ranging from paralysis to fatigue to nearly any chronic disease, initiating hundreds of 
thousands of legal claims. By the time it was called to a halt, the swine flu immunization campaign had generated a legacy of mistrust of flu vaccines and 
a mistrust of scientists, who were harshly criticized—unfairly, they say—for crying wolf. It became an object lesson for scientists on the dangers of 
taking the 1918 flu too seriously. Crosby says. After the swine flu disaster, the 1918 flu “became something to avoid,” if you were a virologist, Crosby 
added. 


Another mystery of the 1918 epidemic remains a stubborn and troubling footnote to this medical history. Why were those sailors in 1918 immune to the 
flu? Perhaps many had gotten mild cases of flu in the first wave of the pandemic and so were protected during the second wave. Perhaps the patients 
dying of the flu who were supposed to infect the healthy men had already passed the stage in their disease when they were infectious. A few days after a 
flu virus takes hold, the virus is mostly gone, wiped out by antibodies, the immune system’s defense. The symptoms of flu continue in absence of the 
actual virus, caused by the immune system’s attempts to protect the body by flooding the lungs with white blood cells and fluids. 

There is yet another reason why those early experiments to transmit the flu might have failed, notes Dr. Edwin Kilbourne, an eminent flu researcher 
now working at the State University of New York’s Medical Center at Valhalla. Perhaps, Kilbourne says, those healthy men had had the flu, but neither 
they nor anyone else knew it. In his studies, Kilbourne found that at least 7 percent of people who were infected with influenza had a symptomless flu. 
The virus lives in the lungs and multiplies. The infected people develop antibodies that fight off the flu by blocking the virus. But for reasons that are 



still completely unclear, these people never develop symptoms. 

In the aftermath of the 1918 influenza pandemic, scientists realized that despite the unexpected triumphs of their research, despite their discovery of 
the footprints of the 1918 virus in swine flu and their continuing investigations, they still lacked the direct knowledge they needed to really understand 
that terrible virus and to protect people from it if it came again. One thing was required, and it seemed almost impossible to obtain. Scientists had to get 
hold of the actual 1918 influenza virus itself. 
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A SWEDISH ADVENTURER 


When Johan V Hultin looks at his happy life, his financial success as a pathologist, the elegant and airy apartment that he shares with his wife high on 
San Francisco’s Nob Hill, when he surveys his collection of pre-Columbian art and recalls his vacation home in the nearby Sierra Nevadas and his 
travels to virtually every country in the world, he knows exactly the moment that his fate was set in motion. It started off as an ordinary day in January 
1950, when Hultin, a twenty-five-year-old visiting postgraduate student, set off as usual to do his research at the University of Iowa. But by that 
afternoon, Hultin was on his way to becoming the Leif Erikson of the 1918 flu. 

Hultin was intrigued by the flu, of course, but he had never thought that the pandemic of 1918 would define his life. Instead, he had come to Iowa from 
his native Sweden, where he was studying medicine at the University of Uppsala, as part of a grand adventure to see the world and to take advantage of 
a special program in Swedish medical schools that allowed students to leave halfway through their studies to pursue other interests and to return with no 
loss in standing. Hultin’s plan was to study the body’s immune reaction to ordinary influenza. If anyone had asked him about the 1918 flu, he would have 
parroted the conventional wisdom of the time: That horrible strain of the virus was long gone and had left no traces that would enable microbiologists to 
figure out what made it so deadly. 

In the years since Richard Shope had made the connection between swine flu and the influenza virus of 1918, scientists had made steady progress in 
understanding influenza viruses, but had not come close to figuring out what made one virus a killer and another a dud. 

In 1936, they learned that they could grow flu viruses in fertilized hen’s eggs, a discovery that made influenza one of the most popular viruses for 
scientists to study. It was so easy—you did not need a ferret or even a mouse. All you needed was an incubator and patience. The idea was to inject the 
virus into the amniotic fluid surrounding the chick embryo. When the embryo breathes, it draws the amniotic fluid in and out of its lungs. The virus grows 
in the embryo’s lungs and then is secreted back into the amniotic fluid when the embryo exhales. If a virus grows in an egg, the normally clear amniotic 
fluid turns cloudy with viruses within two days. 

Soon afterward, scientists found that there are different strains of the flu and that there are even broad classes of flu strains. Most human flu viruses 
are of strains they dubbed A, and these A viruses mutated rapidly, so someone who has recovered from a bout with flu can get it again the next year 
because the virus will have changed enough to evade the immune system’s defenses. Another type of flu, called the B strains, also could infect humans 
but seemed less likely to mutate from year to year. Why? No one knew. 

In 1941, scientists learned that flu viruses have a distinctive protein, which they called hemagglutinin, because it makes red blood cells (which 
contain the oxygen-carrying molecule hemoglobin) agglutinate, or clump. If they mixed scrum containing flu viruses with red blood cells, the viruses 
would attach themselves to the red cells, hooking them together in a lattice that would sink to the bottom of a test tube, forming a red button that was a 
sure sign that the virus was present. 

In 1944, Americans were the first in history to be immunized against influenza, with flu shots made of viruses that had been grown in eggs, then killed 
so that they could not cause an infection. That meant that if scientists knew in advance that a new flu epidemic was brewing, they might be able to stop it 
with a vaccine. In 1947, the newly formed World Health Organization created a worldwide surveillance system to provide an early warning of flu 
epidemics. 

For Hultin. however, these developments were interesting, but not compelling. When he arrived in Iowa, he was more interested in adventure. Why 
Iowa? Hultin said that his microbiology professor in Sweden suggested the medical school in Iowa City and Hultin was intrigued because, he said, “it 
was in the middle of the U.S., where Swedish immigrants had settled. It had a good medical school and its microbiology department was outstanding.” It 
was also, of course, the university made famous by Richard Shope. 

On that fateful day in 1950, Hultin woke up early, as was his habit, in the small room in Iowa City that he and Ms wife, Gunvor, were renting. After 
breakfast, he set off immediately to work on his influenza project in a lab at the university. The lab was a large room filled with graduate students, each 
at his or her bench, each conducting experiments that would form the basis for a postgraduate degree. Every now and then, eminent microbiologists 
would pass through town and would be ushered into the lab to see the busy students at work. That morning, as Hultin looked up from his lab bench, he 
noticed that the head of the microbiology department, Roger Porter, was escorting William Hale, a well-known virologist from Brookhaven National 
Laboratory. Porter would stop at each student’s bench and tell Hale what the student was doing. When he came to a student whose work was particularly 
interesting. Porter would pause and explain the work more fully. 

When the men came to Hultin’s lab bench. Hultin recalls, Porter said simply, “Here’s Johan Hultin. He’s from Sweden and he’s working on the 
influenza virus.” Then they moved on. 

A few minutes later, however, Porter brought Hale back to Hultin’s bench, remarking, “Bill, you’ve got to see what this fellow Hultin here has made.” 
ft was a jury-rigged device involving a Bunsen burner, one of those ubiquitous gas burners used in labs to heat liquids, and an alarm clock that Hultin 
had modified to solve a vexing problem In those days, every student in the large room had a Bunsen burner and every one had a mechanical alarm clock 
perched on three legs. They would set their alarms to tell them when it was time to turn off their Bunsen burners, and the alarms were going off 
constantly. The students not only had to put up with the constant shrieking of the alarm bells; they often did not realize that the alarm going off was their 
own, causing them to ruin experiments. 

Hultin had spoiled quite a few of his own experiments before he came up with a way to solve the problem He realized that he could use a piece of 
brass tubing to connect the rotating arm on the back of the alarm clock, which cocked the alarm’s bell when the time was up, to the gas valve that 
controlled the flow of gas through a rubber tube to the Bunsen burner. When the clock’s alarm sounded, it would automatically shut off the gas to the 
Bunsen burner and extinguish the flame. 

“It really worked,” Hultin said. His first test of the device was a resounding success. “I set the alarm to five minutes, turned the Bunsen burner on, and 
then I walked away. In five minutes, the alarm went off and the gas valve shut. It was so simple.” When the other students saw what he had done, several 
asked him to make the device for them, too, which, of course, Hultin did. 

Porter thought that Hale might be amused by Hultin’s device. “He asked me to demonstrate,” Hultin said, explaining to Hale that it would not take 
long. “Then he asked me to set the alarm for ten seconds. After ten seconds, the alarm rang and the gas turned off. Hale just stood there. He said, ‘My 
God. For eighty years people have been ruining experiments around the world. And no one thought of this simple solution.’” 

The men walked away, with Hale shaking his head in amazement. Two hours later, a secretary walked up to Hultin in the lab and told him that Porter 


had invited him to have lunch with Hale and several other select students and faculty members. It was a lunch in the faculty dining room, the sort of 
gathering that universities often arrange as an opportunity for the most promising or most senior graduate students to meet leading scientists from 
elsewhere. Such visitors might prove to be valuable contacts for students in the future. In the meantime, faculty members can have an opportunity to 
exchange their latest thoughts and data with intellectual leaders in their field. Hultin’s faculty advisor was present, as was Porter, four other faculty 
members, and three graduate students. And, of course, Hultin, who was invited in recognition of his invention. 

That day, Hultin said, the conversation around the table at lunch ranged widely, focusing on science but flitting from topic to topic. Then Hale made an 
offhand remark about the 1918 influenza epidemic. It was a remark that was to change Hultin’s life. 

“Everything has been done to elucidate the cause of that epidemic. But we just don’t know what caused that flu. The only thing that remains is for 
someone to go to the northern part of the world and find bodies in the permafrost that are well preserved and that just might contain the influenza virus.” 

Hale was saying that if someone could find bodies of flu victims that had been frozen since the day they died, the intact virus that had killed them 
might be chilled to a state of suspended animation. If those corpses had remained buried in permanently frozen ground in the northern regions, the 
influenza virus that was in their lungs might still be alive. And if the virus could be brought back to the laboratory and revived, scientists might study it 
and figure out why it was so deadly. They also might be able to produce a vaccine against the disease. 

The suggestion went unremarked. “It was a very short comment, it took just ten or fifteen seconds,” Hultin said. “Then he went on to something else.” 
But Hultin was transfixed. Of all the people in the room, of all the people in the world, he was uniquely positioned to do just what Hale had suggested. 
By chance alone, Hultin knew where to find permafrost, he knew how to find tiny outposts where people lived in regions where the ground was frozen 
year-round, he knew how to get permission from relatives to exhume flu victims buried in permafrost, he knew how to take tissue samples and how to 
preserve them, he knew how to coax viruses to grow in the laboratory, and he was working with a professor who was a renowned leader in influenza 
and could help him figure out the virus’s secrets. 

“1 knew this was for me,” Hultin recalled. 


It was a strange odyssey that led Hultin to his position that day, as the one person who could fulfill Hale’s vision. Everything in his past and all of his 
passionate interests, developed in reaction to his life in Sweden, had prepared him 

He was born in Stockholm and grew up in a wealthy home in the suburbs of the capital city. His father owned an import business. Hultin had two 
sisters, but one died when she was six months old from an infection in her finger that spread deadly bacteria through her bloodstream The other sister 
died in an accident when she was thirty-two. 

Despite his family’s wealth, Hultin describes his early childhood as disadvantaged. His parents were extremely conscious of social class and forbade 
Hultin from playing with many children who lived in the village because their social standing was lower than his. Hultin remembers chafing at the 
restrictions of his society and determining to rebel. 

When Hultin was ten years old, his parents divorced and his mother remarried, this time to Carl Naeslund, a prominent professor of medicine at the 
Karolinska Institute in Stockholm, the place that selects the recipients of Nobel Prizes. For many years, Hultin’s stepfather was chairman of the 
committee that chose the winner of the Nobel Prizes in medicine. 

“He was a good man to me. He understood how I thought,” Hultin said. Living with Naeslund and his son “was a very happy period in my life,” Hultin 
adds. To this day, Hultin keeps a picture of Naeslund in his office. 

Hultin was impressed by Naeslimd’s scientific accomplishments—Naeslund even had a bacterium, Actinomyces naeslundi, named after him He also 
was struck by his stepfather’s other abilities. Naeslund spent much of his spare time building a house, and an extraordinary house it was. It had a 
Mediterranean feeling to it, with an indoor garden featuring palm trees, fig trees, and even a pond. After Naeslund died, the royal family of Sweden 
bought his house and one of the royal princes lived there. Eventually, the royal family sold the house to a Norwegian shipping magnate, who resides in it 
to this day. 

Naeslund also built a simmer house, a log cabin on an island in the Baltic Sea. And his eager acolyte, Hultin, followed along, learning to build and 
work with wood and soaking up a love of microbiology along the way 

Naeslund understood Hultin’s frustration with Sweden’s rigid class society and his burning desire to work, to do manual labor with the common 
people, and to see what life was like for those who were not wealthy. When Hultin was sixteen, Naeslund helped him to get a summer job as a lathe 
operator at a factory that made autoclaves—sterilizing machines—for hospitals. Hultin was overjoyed—the job would allow him to be different from 
his schoolmates and he would incur his mother’s disapproval, which he relished. Also, the work would be a challenge, and even then Hultin loved 
challenges. 

That simmer, Hultin would come home each evening, his clothes spattered with machine oil, which he saw as a badge of honor. “I did not want to 
change my clothes. I wanted to show everyone that I was a worker,” Hultin said. The neighbors objected to the sight of him He remembers one woman 
in particular, the widow of the Swedish ambassador to Great Britaia who called his mother, outraged, and afraid that Hultin had turned into a laborer. 

When Hultin was nineteen, he graduated from high school (Swedish high schools went on for two years beyond American schools), was admitted to 
the University of Uppsala to study medicine, and got a simmer job as a longshoreman. He loved the idea of the job—physical labor, exotic cargoes, a 
job that once again was utterly at odds with his social class—and tried to pass as a commoner. He said nothing about where he came from, taking pride 
in his strength and ability to work long hours at an arduous job. “I could work as hard as they,” Hultin said, recalling that he had been athlete of the year 
in his high school, running sprints and 400-meter relays, throwing the discus, and also competing in the high jump. 

But the other longshoremen instantly knew Hultin was an outsider. It was his accent, he said. “The Swedish I spoke was equivalent to English spoken 
at Oxford or Cambridge, England,” he explains. And the other workers despised him, accusing Hultin of slimming and taking a job from someone who 
really needed it. 

One day, Hultin said, a group of four longshoremen lifted a heavy crate above their heads, positioning Hultin in the middle. One gave a signal and 
suddenly, the four men walked away, leaving Hultin alone, poised with the heavy box over his head. Terrified, he said, “I jumped away and the thing 
crashed to the ground, opening up.” How, he wondered, could he continue working there? Help came from an imexpected source. 

“The foreman called me over and said, T imderstand you have problems.’ I said, ‘Yes.’ He said, ‘1 figure you can add and subtract, with your good 
high school education.’ Then he showed me the record keeping he was doing. He asked me to help him and he said, ‘If you do this for me, I will keep 
those guys off your back.’” Hultin. of course, agreed, and although the other workers were never friendly, they stopped harassing him, because the 
foreman had made it clear that Hultin was protected. Later, Hultin foimd out the rest of the story. “It turned out that the foreman was a chronic alcoholic 



who showed up for work with a small suitcase full of beer. He could not keep the records,” and was in danger of losing his job, Hultin said. That was 
why he had approached Hultin. 

In 1946, as soon as World War II ended, Hultin left his summer job and set out to see the world, hitchhiking through war-torn Europe. He ended up in 
North Africa in 1948. 

Travel “was a great adventure,” Hultin remembered, but it also had its terrifying moments. The worst came when he arrived in Cairo, two days after 
Israeli planes had flown over the city and dropped bombs. The city was in chaos and lawlessness reigned. The Egyptian military had requisitioned all 
means of transport, including trains and buses, and there was virtually no lodging available. Hultin went from hotel to hotel, from rooming house to 
rooming house, trying desperately to find a place that would take him. Finally, he found a room. It was his, he discovered, because the man who had 
been staying there had gone out and never returned. “He was murdered, one of an average of a hundred murders a day, I was told,” Hultin said. “Anyone 
who looked like a foreigner could be killed. The owner of the hotel kept telling me, ‘Don’t leave. Don’t leave.’ And in this room was the man’s suitcase, 
reminding me of what might happen.” 

Hultin stayed holed up in the hotel room for a week, finally insisting on leaving to go to the market nearby. The proprietor gave him a small Koran to 
carry for safety, which Hultin has kept ever since. But when he went to the market, an Egyptian man accosted him, accusing Hultin of being a British spy. 
“I said in my poor English, ‘No. no. I’m a Swedish medical student.’ He felt cold rivulets of sweat trickle down his body. His heart pounded and he 
remembered that suitcase in his hotel room, the luggage of the previous tenant who went out and never came back. 

“In a panic, I spoke German,” Hultin recalled. “That was my first foreign language and I spoke it rather fluently.” In German, he insisted again, “No, 
I’m Swedish.” Then one man in the group of Egyptians surrounding Hultin said that no, Hultin must be a German soldier who had escaped from a 
prisoner-of-war camp. 

“I said again, ‘No, no. Em a Swedish medical student.’ Then finally I got my head on right and agreed with them that I was a German soldier.” The 
hotel owner arrived then and pulled Hultin away. Hultin escaped from Cairo and made his way back to Sweden, working in the engine room of a 
Swedish freighter. 

Back home, Hultin settled down to medical school. Halfway through his studies, he married his high school sweetheart, Gunvor. The two had begun 
dating when they were sixteen. She was of Hultin’s social class—her parents were Norwegian but lived in Sweden because her father owned the 
National Cash Register Company in Sweden. Gunvor was studying radiation biology and had learned the new method of radioisotope tracing from its 
inventor at the University of Stockholm. 

Not long after their marriage, Hultin proposed going off to Iowa for six months, to see the United States. Gunvor was happy to go along. She even got 
a job at the university, which was overjoyed to have her as one of the few experts in the isotope method. 

The Hultins left in the spring of 1949, planning to see the country before school started in the fall. They took a boat to America, arriving at Ellis Island 
after ten days at sea. Once in Manhattan, they met a former classmate who invited the Hultins to stay with him for a couple of days and drove them 
around the city. The Hultins were the original naive visitors. When their friend showed them a sign that said “coin laundry,” Hultin recalls, “I never 
asked him what it was—I knew it. Americans are so worried about germs that they have their coins cleaned.” 

After New York, Hultin and his wife flew on a DC-3 to Tucson, Arizona, where an aunt and uncle of Gunvor lived. They visited for a week, 
marveling at the majestic deserts with the towering cactuses, brilliant blue sky, and florid sunsets. Then it was time to see the rest of the United States. 
They borrowed a car from Gunvor’s aunt and uncle—a small 1947 Studebaker—and borrowed some money, planning to spend as little as they could 
and to camp out rather than stay in hotels. “We wanted to see all the states,” Hultin said. They were in a hurry to gulp in the vast land that is North 
America before school started in September, believing that they were only going to stay in the United States for six months. “I had our return tickets to 
Sweden in my pocket,” Hultin explained. 

And so they set off, ending up by visiting—or at least physically setting foot in—each of the forty-eight states and all but two of the provinces of 
Canada. Then they drove north, following the romantic vision of traveling until the road ended. It ended in Alaska, which was unexplored wilderness, 
with few roads and few people. The end of the road was Dawson’s Creek, the site where the Alcan Highway began. The Hultins, of course, wanted to 
go on. By a stroke of fantastic luck, they could. Just two days before, the Canadian government had opened the highway to civilians—it had previously 
been restricted to people with military permits. It was not a highway like the paved and smooth interstate highways of today. Instead, it was a lonely and 
hazardous road, and to travel on it, Hultin and his wife had to show that they had a spare fuel pump, a fan belt, and inner tubes. Theirs was just the tenth 
civilian car to journey along the highway. 

Hultin and his wife drove for days, seeing almost no one. Parts of the road were dirt, and rutted with huge potholes, deep and wide. “We stopped at a 
truck stop and the truckers would look at the car with amazement. They had never seen a car with such small wheels,” Hultin said. The land was 
pristine. “You can’t imagine how many fish. The streams were full of trout. Anytime you looked into a stream you would see ten, fifteen, maybe twenty 
graylings. Every time 1 threw out my fly line I caught one,” Hultin recalls with wonder. “You could imagine what America looked like when only the 
Indians lived there,” he said. 

Every evening, and some lunch hours too, Hultin would set off with his fly rod. At the same time, Gunvor would start a fire in their cookstove, 
knowing that in the fifteen minutes it took to get the stove going, Hultin would be back with fresh fish. 

The only problem was the huge mosquitoes with their high-pitched whines and their unerring ability to home in on human flesh, truly malevolent 
insects that plagued the Hultins in their tent at night. They had no choice but to camp out—hotel rooms were so scarce that they were all taken by three in 
the afternoon in the few small outposts and towns along the highway. They were so expensive that the Hultins could not afford them anyway. But it 
stayed light until ten at night and neither Hultin nor his wife wanted to stop driving at three. 

Finally, they arrived at Fairbanks, a frontier town that met all of Hultin’s expectations, and more. “I had an idea about the Western pioneer towns of 
the gold-mining era,” Hultin said. “Fairbanks looked just like I had imagined a Wild West town. It had honky-tonk bars and dirt roads.” And it had many 
hotels. It might, Hultin thought, have accommodations for them. They might, finally, spend a night in a real hotel room. 

The problem, however, was that rooms in Fairbanks cost so much. They went from hotel to hotel, asking the price of a room and turning away, 
dejected, envisioning another night camping out with the mosquitoes. Finally, a hotel clerk told them to go to the University of Alaska in Fairbanks, a 
couple of miles outside the city. Classes were over for the summer and the students had gone home, so the reservations clerk thought the Hultins might be 
able to rent a room in a dormitory. 

The clerk was right. The Hultins got a small room with two beds in a primitive wooden dorm for married students. It cost them fifty cents a night. 

Although the university was closed for the summer, some faculty members remained on campus, working on their research projects. The Hultins soon 
met one of them, a Norwegian, who struck up an immediate bond with Gunvor and introduced the Hultins to a German paleontologist at the university 



named Otto Geist. Geist’s graduate student assistant was on vacation and he needed someone to go along to help him on his digs in Alaska. In return for 
working for Geist, the Hultins could have their dorm room for free. It was not even a question. A chance to see the Alaskan wilderness? With a 
paleontologist? The Hultins did not hesitate to say yes. 

As they got to know more about Geist, they could hardly believe their luck. He was famous in his field, having characterized a new species of bison, 
called Superbison, that used to inhabit the Alaskan tundra. He also had a flamboyant streak, lining his fifty-yard-long driveway with the three-foot-wide 
bison skulls. 

“They were museum quality,” Hultin said, still wondering at Geist’s choice of landscape ornamentation. “When we left after many weeks, he gave us 
a skull. I still have it.” 

But that summer, Geist was not out for bison. Instead, he was looking for bones of the earliest horses. He traveled up and down the coast of Alaska’s 
Seward Peninsula, walking or taking a dogsled or flying and landing on beaches even where it seemed impossible for a plane to land. He was so well 
known and well liked that when Eskimos in isolated villages heard the noise of an airplane’s engine, they would clear the beach of driftwood so that 
Geist could touch down. A gregarious man going forth alone, he had made close friends, it seemed, in every remote village. 

Hultin and his wife spent weeks with Geist, drinking in his stories, learning paleontology, and discovering the violent and beautiful Alaskan 
wilderness. They dug up mammoth tusks, one as long as sixteen feet. Hultin found a huge jawbone of a mammoth, but reluctantly turned it over to the 
university while longing to put it in his car and take it home. 

When the simmer was over and the Hultins drove back to Iowa. Gimvor began working in the radiology department. Hultin began his microbiology 
studies, taking up his daily position at his lab bench, setting up his Bunsen burner so that the alarm clock would turn off the gas. Hale came to visit; 
Hultin was invited to lunch. And then Hale made his fateful remark about the 1918 flu. 


As soon as the words were out of Hale’s mouth, Hultin began dreaming of doing exactly what the virologist had suggested—finding flu victims who had 
been buried in permafrost and extracting the 1918 virus from their tissue. He knew how to find permafrost in Alaska—the federal government would 
have maps telling where it was located. He also had a plan for using those permafrost maps to locate Eskimo villages that had three other necessary 
features: they were built on permanently frozen ground, they had good records of the dead from the 1918 flu, and their residents might allow him to dig 
up the flu victims’ graves. The key was Geist. Geist knew where the villages were and could provide introductions to missionaries who would have 
historical records of flu victims. Geist could introduce Hultin to Alaskan villagers who might be persuaded to give permission to have their ancestors 
exhumed in the name of science. 

Hultin decided to test the waters at his university. He went to his faculty advisor, Albert McKee, a virologist who was an associate professor of 
microbiology at the university and who had been at the luncheon with Hale. Without revealing his whole scheme, Hultin simply asked McKee if he 
remembered what Hale had said. He did and remarked that he thought that Hale had an interesting idea. Hultin oh so casually asked McKee: What if he 
took on that project? McKee, never one to say no to an idea, Hultin recalled, replied, “Oh yeah. Why don’t you think about it.” 

A couple of days later, Hultin went in to see McKee again, this time laying out his plan. “I told him that 1 know somebody who knows everyone there 
along the Seward Peninsula and that I’d done a lot of work with him,” Hultin said. McKee, intrigued, encouraged Hultin to get started and see whether 
he could make the project work. 

The first step was to write to Geist. Hultin explained Hale’s idea of looking for frozen bodies of flu victims buried in permafrost and asked Geist how 
to go about finding the record of deaths from the influenza pandemic of 1918. Hultin suspected that the missionaries had records, but he needed help 
finding them 

Geist wrote back immediately, offering assistance and telling Hultin that he would get names and addresses. Hultin could say that Geist referred him 
when he wrote his letters. 

It took all winter. Hultin corresponded from home, in the evening. Gradually, replies drifted in. Some missionaries said there were no records. When 
the calamity hit in 1918, it wiped out as many as 90 percent of Eskimos in some villages; nor did it spare missionaries. Those who survived had little 
time for record keeping. They had to find a way, first, to bury the dead and care for the orphaned children. Mortality statistics fell by the wayside. 

Between writing to missionaries and waiting for their replies, Hultin searched for information on permafrost in Alaska. This time, he relied on the 
brother-in-law of his department chairman, Roger Porter, who was a congressman and who directed Hultin to Army records, giving him temperature 
readings in the ground and in the air every month of the year for years on end. “I could draw the permafrost line on a map,” Hultin recalled. 

Finally, putting all the data together, Hultin could make his plans. “I knew where the missions with good record keeping were located relative to the 
permafrost line. Then 1 found that only three places would work. They were the only places where there were adequate records and where the burial had 
been in permafrost,” Hultin said. 

By then, a year had passed, and it was time to seek funds to pay for an expedition to Alaska. In March, Hultin applied to the National Institutes of 
Health for a research grant. “A month went by and I didn’t hear anything,” Hultin recalled. Then another month elapsed, and another. Roger Porter wrote 
a letter to the institutes asking the reason for the delay. He was told that there were many scientists seeking funds and that Hultin’s application would be 
examined and ruled on in good time. 

Finally, Porter called his brother-in-law, the congressman, asking him to find out the real reason for the delay. He discovered that the Army, with the 
help of the National Institutes of Health, had seized upon Hultin’s idea and was planning its own expedition to Alaska to do exactly what Hultin had 
proposed to do. Except the Army mission, whose code name was Project George, was going to be classified and, Hultin later learned, was to cost 
$300,000. But discovering that his idea had been appropriated only made Hultin more determined to go ahead with his plans and to beat the Army at its 
own game. 

“When we found out, Roger Porter went to the university medical school’s central scientific fund and requested ten thousand dollars,” for the Alaska 
mission, Hultin said. “He got it immediately and we were on our way within a couple of days. We knew that the military had resources to get there 
quickly and we were going to get there ahead of them” The team coasisted of Hultin, McKee, and Jack Layton, a pathologist at the University of Iowa. 
They would meet Geist at the University of Alaska in Fairbanks. Together, the group hoped to find a tissue sample from a 1918 flu victim and to bring 
the virus back alive. 

The Iowa group flew to Fairbanks via San Francisco and Seattle, carrying with them wide-mouthed thermal jugs that they had filled with dry ice. They 
intended to put their samples in the jugs and keep them frozen during the journey home. 

It was early June when they arrived, and they planned to stay at the dorm at the University of Alaska for the usual fifty cents a night. They decided that 



Hiiltin would be the scout, going to the three sites where it was possible that flu victims were still preserved in frozen ground. He would telegraph the 
others if he found well-preserved bodies. He would travel to the remote villages with a bush pilot. 

But when the men arrived in Fairbanks, the sky turned charcoal gray and it began to rain. Their hearts sank. It would be impossible for a bush pilot to 
land on a beach in such weather. All they could do was wait for the rain to end and hope it ended soon. 

The rain continued, pounding the city and much of Alaska. Day after day the four men hung about the city. Every morning they awoke to the drumming 
sound of rain. The dirt roads were mud now, the tundra a swamp. The rain kept on falling. 

One morning, the men realized they had a new problem. They had come prepared to take the frozen tissue from the corpses and to carry it back to 
Iowa, planning to pack it in dry ice that they had brought in the sterile thermos bottles. But as they waited for the rain to end, their dry ice was beginning 
to evaporate. 

“The longer we waited, the lighter the thermal jugs became,” Hultin said. “In no time—it was just a week or two—there was no dry ice left. And try 
to find dry ice in Alaska. It’s tough.” 

They searched for a supplier, but to no avail. They tried to think up another way to bring back the samples still frozen, but could not find one. 

“That was a calamity, right there,” Hultin said. Finally, he stumbled on an idea. “I was sitting there, really depressed. Then I remembered that when 
you use carbon dioxide fire extinguishers, that white cloud that comes out, that’s dry ice, in powder form.” He nearly whooped with elation. He had 
found the perfect solution. His friends cheered and the men rushed off to the closest fire department, asking where they could buy fire extinguishers. They 
were sent to a store where they discovered they could buy as many fire extinguishers as they wanted, as many, they decided, as they could carry through 
the tundra. So they bought a half dozen. All except one was small, but the final one was enormous, weighing about thirty pounds. The problem was 
solved. 

At last, two weeks after the gray weather had descended upon Fairbanks, the sun shone again and Hultin set off to see whether any frozen corpses of 
victims from the 1918 flu remained. 

Hultin described it as “one of the great adventures of my life.” 


Hultin landed in Nome, a port city and the first place in Alaska to be hit by the 1918 flu. There was permafrost, there was a big Lutheran mission with 
good records of deaths, and there was a cemetery where the flu victims had been buried in the fall of 1918. On paper, at least, “everything seemed 
right,” Hultin said. 

But when he saw the cemetery he was bitterly disappointed. “The description of the gravesite that I had read was not what I was looking at,” he 
recalled. A river passed through Nome, and in the thirty-four years since the 1918 flu, it had changed its course so that it came very close to the mass 
grave. An edge of the cemetery was now adjacent to the river and there was almost no chance that the ground would still be frozen. “I dug a test hole 
near the grave. There was no permafrost,” Hultin said. The only thing to do was to move on. 

Hultin later learned that the Army’s classified mission arrived at that same graveyard in Nome just ten days later. They landed in Air Force transport 
planes with diesel generators to run freezers and they set up camp. Then they started to dig. But it did not take them long to discover that all that 
remained of the 1918 flu victims was their skeletons. With the permafrost gone, the bodies had decayed and there was no soft tissue—and no virus—left. 

The last survivor of that Army mission is Maurice Hilleman, an august virologist who later became director of the Merck Institute in West Point, 
Pennsylvania, which is a research center for the pharmaceutical giant Merck & Company. Hilleman was working for the Army at the time, at the Walter 
Reed Institute in Washington, where his job, he said, was to study the 1918 flu with the hope of preventing the next pandemic. He went along on that trip 
to Nome, and he remembers just what Hultin discovered. “The bodies were in such an advanced state of deterioration that no live vims was found.” 
Looking back, he said, it was no surprise. “What is permafrost? It’s supposed to be permanent frost. But what happens is that this year there may be a 
thaw down for two feet. The next year the ground may thaw down for six or eight feet.” Over the years, he said, “you would expect at least one warm 
cycle. And why should they bury those bodies deep enough so they would even reside in permafrost? That was the big problem we had.” 

The Army expedition was restricted to Nome because it needed to fly in its planes with diesel generators to power its freezers. Hultin had no such 
limitations since he planned to keep the tissues frozen in his thermos jars that were packed with dry ice. So while the Army group was digging in Nome, 
Hultin had set off for his next site—a small town called Wales, which was the westernmost point on the continent, just across the Bering Strait from 
Siberia. 

Taking off from Nome under an overcast sky that looked more and more threatening, the bush pilot followed the beach, flying just a few hundred feet 
above the ground. As the sky turned to thick fog, he had to fly lower and lower. About forty minutes after leaving Nome, the pilot began looking for a 
navigational marker—a cabin on a bluff. 

“Again and again as we circled, he missed seeing it and was therefore forced to fly closer to the top of the bluff,” Hultin recalls. “Yes, you guessed it. 
We were flying right into it, and at the last moment the pilot managed to avoid the end of both of us. We cleared that little hut by fifteen to twenty feet. 
That shook the pilot and he turned back toward Nome in the dense fog, flying low over the beach.” 

The pilot tried again the next day—the fog had cleared and Hultin was enjoying the magnificent scenery. This time, as they approached Nome, the 
single engine of his plane started to sputter and finally died. 

“A disturbing silence to say the least,” Hultin said, “but the bush pilot reassured me that we were going to land and fix the wire that had come loose 
from a magneto terminal. Apparently it had happened before, so he knew how to fix it. At that point I should have been extremely concerned, but having 
heard so many bush pilot stories, I had developed such a degree of admiration for them that 1 did not have the slightest worry, and, with apologies, I 
inquired about a place to land. There simply was none—only the dark hostile crags as far as the eye could see. ‘There is a frozen lake here somewhere,’ 
the pilot said. And sure enough, even I could see the little white dot about two thousand feet below. As he banked, the engine started. ‘Great. The wire 
fell back on the terminal,’ was his only comment, but as he corrected and assumed his course, it agpin sputtered and stopped. Needless to say, the next 
twenty minutes or so were very long before he finally set down on the beach at Wales.” 

Wales had been decimated by the 1918 flu, which appeared in the village after the virus had shown its face in Nome. There had been a variety of 
stories about how the disease arrived there. One said that a little boy had died while visiting friends in another village. His father went to pick up his 
body and brought his dead son back to Wales by dogsled in November 1918. The boy had had the flu. And that, some said, marked the entry of the virus 
into Wales. 

Another account claimed that a mail carrier was bringing letters from the port city of Nome to Wales by dogsled. He got sick along the way and died. 
His dogs, in the meantime, became ravenous and began barking furiously. Hunters heard the dogs, found the mail carrier, and brought his body to Wales, 



spreading the flu to the tiny village. 

The stories never seemed right to Hultin. A body, dead for days, would be unlikely to spread an airborne disease. Finally, in 1998, he heard what he 
thinks is the real story. He was in an Alaskan village, Brevig, speaking about the flu, when a woman in the audience approached him, telling him that she 
had grown up in Wales and that her great-grandfather was the mail carrier of the legendary story. He had been transporting mail on his dogsled from 
Nome, she said, and had fallen ill with influenza on the way. He managed to get to Wales, where he died the next day. A week later, 178 out of the 396 
residents of Wales were dead, victims of the flu. 

All that was known when Hultin arrived in Wales in the summer of 1951 was that the flu had struck the village with a vengeance. He saw a large 
cross marking the grave where the bodies of the 178 villagers lay. They had been buried at least six feet down, in permafrost. But the grave, once inland, 
was now on a bluff overlooking a beach. The beach had shifted in the intervening years. Looking at the warm sun shining on the bluff, Hultin realized that 
the permafrost was no longer there. Just to be sure he was right, he dug down into the bluff. The ground was soft. It was, he said, “another failure.” 

Now he was down to his last site, Brevig. It would be his final chance to find frozen victims of the 1918 flu. 

But leaving Wales was not easy, because a storm was blowing in from the Bering Strait, making it impossible for the bush pilot to take off from the 
soft sloping sand of the beach. Hultin and the pilot remained there day after day, growing increasingly impatient. Hultin, ever the adventurer, spent his 
time talking to the Eskimos, noting with interest that some had lived in sod houses with whale ribs to support the walls. 

Days after the bad weather began, the pilot decided to take a chance and to try to fly out of the village. The pilot marked a runway on the beach, 
creating a circuitous course that avoided places where the sand was soft. Then they got in the plane. The pilot turned to Hultin and explained what would 
happen. “We are going to pick up speed and then turn right into the wind. We have to have enough speed so that when we turn and lose some speed we 
can still get into the wind and lift. If it’s really bad, we won’t make it but we will only end up in the water. The Eskimos will pull us out.” 

The pilot took off, quickly ran out of runway, turned into the wind, and began his ascent. The plane was so low that its wheels hit the tops of the 
waves a few times. “I could feel it, bump, bump, bump,” Hultin said. But they made it and set off for Brevig. 

The beach was soft at Brevig and there was no place for the plane to land. Hultin and the pilot had to land instead at the larger town of Teller, six 
miles away, which had a beach with firmer sand. Eskimos met them there and took Hultin across the inlet to Teller in a whaleboat made of walrus skin. 
It was about fifteen feet long and six feet wide, with an outboard motor, and it carried seven people. “I went to Brevig and introduced myself to the 
missionary,” a man named Otis Lee, Hultin continued. “He didn’t know I was coming—there was no communication available—so 1 just showed up. He 
was a very friendly man and I stayed with him and his wife in the old mission.” It was a wooden house built on permafrost but the house had gradually 
melted the frozen ground, making it buckle. The house was sagging; its floors were not level. 

Hultin could hardly wait to visit the gravesite in Brevig, and when he saw it—about thirty feet long and marked at either end by two large wooden 
crosses, one nine feet high and the other five feel high—he knew that, at last, he had found a place where the permafrost might have remained. There was 
a good chance that here, in Brevig, he might find still frozen bodies of victims of the 1918 flu. 

Seventy-two out of the eighty people living in Brevig had died of the flu in November 1918, so many that even burying them was problematic. Two 
months passed while the frozen flu victims remained aboveground, a silent testimony to the virus’s terrible force. Even if there had been able-bodied 
people to dig a mass grave, it would not have been easy. Permafrost is nearly impossible to penetrate. The Alaskan territorial authorities hired gold 
miners from Nome who had the equipment to dig a hole in the frozen ground; by contract, the bodies had to be buried at least six feet deep. 

The miners came to Brevig in January 1919, equipped with a steam generator that heated water and pumped steam into a rubber hose attached to a 
pipe. They hammered the pipes into the ground, thawing it, and enabling them to dig the grave. Then the seventy-two bodies were placed in the grave, the 
grave was closed, and it was marked with the crosses. 

The missionary’s wooden two-story house, with six rooms, was converted to an orphanage for the children of Brevig and surrounding villages. Soon 
it housed about a hundred children whose parents had died suddenly of the 1918 flu. 

But for Hultin, in 1951, Brevig looked like it might be the site he was looking for. Greatly encouraged, he asked Otis Lee for help. 

“I told Lee that I needed permission to do the work,” Hultin said. “So he called the village council together and told them why I was there and how 
important it was. There were three survivors there from 1918,” three of the eight people in the village who were not killed by the flu. “I asked them 
through an interpreter to tell the story, as they remember it, the story of November 1918. They did and I said, ‘It is now possible to prevent this from 
happening again. But 1 need your help. If you allow me to dig in the grave, I will do my best to find some specimens. And once we have the virus, we 
can produce the vaccine. And the next time the disease comes, you will be immunized and you will not die. ’” 

The villagers told Hultin he had their permission to dig. The next day, he began, with his pick and shovel. 

“I started right in the middle of the grave. I came into permafrost after about three feet.” 

Digging that frozen ground was very difficult, Hultin discovered. He was alone, and the earth was hard and rubbery. He struck it with his pickax but it 
did not budge. The Eskimos looked on but did not offer help. Hultin thought about his problem It seemed to him that the only way to penetrate the earth 
was to warm it up and melt it a little. And the best way to do that would be with a fire. He brought in driftwood from the beach and built a fire, piling up 
some twigs and branches and lighting them As the fire burned, the ground softened, which allowed Hultin to dig and scrape off about two inches of 
melted ground. He built another fire and scraped off another two inches. 

Hultin devised a systematic way to go about his work. He would build a fire on one side of the hole he was digging and warmup the earth. Then he 
would dig a couple of inches while another fire warmed up the ground on the other side of the grave. He went back and forth, digging first one side of 
the hole, then the other. The hole began to grow, inch by inch, until it was clearly becoming more of a pit than a depression in the earth. Then other 
problems arose. 

“As I progressed deeper and deeper, I had to create an air intake and an exhaust site,” Hultin said. He had to get oxygen to the fires and he had to 
make sure the smoke was carried out of the pit. But that was only the beginning of his difficulties. The fires, it turned out, did not burn well because the 
sides of the pit started to melt from the heat of the fires below and as they melted they would drip into the flames, extinguishing them Also, the deeper he 
dug, the scarcer combustible air became, which made it increasingly difficult to keep the flames going. 

Hultin, however, was indefatigable. The fires kept going out. He was working in muck and mud. The smoke burned his eyes and choked his lungs. But 
he kept at it, working sixteen to eighteen hours a day, taking frill advantage of the northern simmer, in which daylight lasted virtually around the clock. 
After four days, his hole was about six feet long, three feet wide, and six feet deep. Suddenly he came upon a flu victim. 

The first thing he saw was her head, with black braided hair and bright red ribbons. “She was a little girl, about six to ten years old,” Hultin said. She 
was wearing a dove-gray dress, the one she had died in. “I dug a little more to see what the body looked like but I didn’t do more than that.” It was time, 
Hultin realized, to call in his colleagues in Fairbanks and get help with this project. 



About two days later, the team arrived. They landed at Teller, six miles away, and they carried the small fire extinguishers and the large one with 
them Hultin met them there, and as the junior member of the group, he offered to transport the large fire extinguisher across the tundra to Brevig. It was 
not an easy task. It had rained recently and the ground was spongy and soggy. The tundra was covered with large mounds of grass, making walking 
difficult under the best of circumstances. And the fire extinguisher was cumbersome. Hultin rigged up a wooden, cradlelike device—like a backpack— 
to hold the fire extinguisher as he slowly slogged along, sinking about six inches with every step. “I was walking and sinking, walking and sinking, mile 
after mile with this heavy fire extinguisher. It was very tough going,” he said. 

But Otis Lee, the missionary, set out to help, journeying across the tundra, riding a tractor to which he attached a flat-bottomed aluminum boat. He met 
the group halfway and pulled the men and their fire extinguisher on the boat for the remaining three miles to the village. 

The four men stayed in the village’s one-room schoolhouse, sleeping on the floor on air mattresses. The next morning, they woke up, went to the 
gravesite, and started to dig. The weather was ideal, sunny and warm, heating the ground enough so the scientists did not have to build fires. They used 
their pickaxes and cleared a large area of the grave, about twenty-five feet long and seven feet deep. They found not only the body of the little girl but 
also four more bodies. They stopped there. “We had enough,” Hultin said. It was time to remove tissue from the corpses’ lungs. If there was a virus to be 
found, they should be able to find it in that tissue. 


The scientists were on the verge of cutting out snippets of tissue from frozen bodies that might be infected with the most dangerous virus ever known. 
They faced a real possibility of unleashing a new pandemic upon the world. They had no idea whether the virus would be alive, but the whole point of 
their expedition was to try to revive it. 

There were no national or international commissions ruling on the safety of what these men were doing. There were no ethics committees or lawyers 
deciding how to ethically or legally protect the Eskimos of Brevig or the rest of the world from what might have been a catastrophe. Instead, the 
scientists were on their own. And their only concern was the science. Rather than worrying that the corpses might infect them, they worried that they 
might contaminate the corpses with their own viruses and bacteria. But Hultin believed “the risk was minimal,” since they were very careful when they 
removed the small pieces of frozen lung tissue and placed them in the sterile containers. “The risk would be much greater in the laboratory later,” he 
added. 

When they dug into the part of the grave where bodies were lying, the four men wore gloves and surgical masks to cover their noses and mouths and 
they sterilized their equipment to keep from sullying the tissue samples they were removing. They asked the Eskimos to stay away while they removed 
tissue from the corpses. But that was the extent of their protective measures. They went about their task in a single-minded way, exhilarated by the 
thought that they were actually doing the hypothetical experiment that Hale had suggested. Their priority was getting the samples back to the Iowa lab 
where they could be studied. 

“In 1951, I was a graduate student,” Hultin explained. “I just didn’t have enough knowledge of how things spread. That’s why I felt comfortable 
having a professor of virology with us, because he would protect us. We took precautions that were standard at the time, but we were not afraid of 
getting infected. I can’t remember that we even hesitated doing the postmortem” McKee, Hultin added, “had probably spent twenty years dealing with 
the influenza virus and other organisms. He was an experienced virologist and he did not express fear.” 

Even though the protective measures that the scientists used in 1951 look primitive now, “at that time it was the best effort.” But, looking back, Hultin 
can’t help but shiver. “We should have been more concerned about not starting this pandemic again.” 

It took the men about two and a half days to dig up the four bodies. When they were ready to remove the lung specimens, they cut out the ribs with rib 
cutters, instruments that look like pruning shears. Then they removed the chest plate, revealing the lungs. If the virus was to be found at all, it should be 
present in the lungs. “We probably had a two-inch cube from each lung,” Hultin said. “The reason we didn’t do more was that we had a limited number 
of specimen containers,” eight-ounce screw-cap jars that had been sterilized. As they got each specimen, the men would put it in a thermal jar and squirt 
dry ice in the j ar from the fire extinguisher to keep it frozen. 

Finally, their job done, they closed the grave and telegraphed the bush pilot to meet them at Teller and return them to Nome, where they could catch a 
flight for Anchorage and then begin the long flight home. The next day, Lee got out his tractor and his flat-bottomed aluminum boat and pulled the men to 
the landing site. 

Hultin was elated. Everything about the trip to Anchorage only fueled his excitement. “I remember the ride back from Nome to Anchorage. We flew 
close to Mount McKinley. It was sunset and the cloud layers were absolutely flat, with the sun slightly above. The peak of Mount McKinley stood up out 
of the clouds with an alpine glow. It was a magnificent sight.” 

The three men from the University of Iowa flew home on a small plane, a DC-3. “We had the containers in the passenger compartment—no one knew 
what it was. It looked like camping gear,” Hultin said. “That was fifty years ago and you can imagine how many times a DC-3 airplane had to stop to 
refuel. Every time it stopped, we would go behind the building with our fire extinguisher and put some more dry ice in the containers.” The fire 
extinguishers, he explained, “made a terrific noise.” The men discharged the extinguishers as far as possible from the airplane. “I didn’t want too many 
questions coming my way.” 

In Iowa, it was Hultin’s job to try to get the virus out of the frozen lung tissue, using standard methods of virology that are still followed by scientists 
trying to grow live influenza viruses. He began by grinding up the tissue, suspending it in a salt solution, and spinning it in a centrifuge to separate the 
vims from debris. He added an antibiotic to the fluid to kill any bacteria present—viruses are impervious to antibiotics—and then was ready to begin 
the tedious work of injecting the fluid into fertilized chicken eggs. Hultin would very gently cut a one-half-inch square of shell off the egg, revealing the 
delicate membrane underneath. Into that window he would inject the fluid that, he hoped, contained the 1918 virus, poking his needle through the 
membrane so that it got into the white of the egg itself. Working with a technician, Sally Whitney, Hultin injected hundreds of eggs. “We spent a month 
and a half injecting eggs before we used up all of the specimens,” Hultin said. 

Hultin was restless with excitement, waiting to see if the virus would grow. “I remember the sleepless nights. I couldn’t wait for morning to come, to 
charge into the lab and look at the eggs,” he said. 

But when he eagerly arrived each morning, the results were always the same. The antibiotics kept bacteria from growing. But the amniotic fluid 
remained clear. No virus grew. 

Disappointed, Hultin nonetheless hoped that his other attempts to resurrect the 1918 flu virus might succeed. 

He injected suspensions of lung tissue into the nostrils of guinea pigs, white mice, and, following Shope’s lead, into the nostrils of ferrets. The ferrets 
were difficult to work with. A male technician wearing heavy leather gloves had to hold the ferocious animals while Hultin anesthetized them with ether. 



swabbing the drug over their noses and mouths to put them to sleep so they could be inoculated with lung tissue from the flu victims. “They were always 
fighting and they were very powerful little animals,” Hultin said. But the ferret experiments were crucial. “The literature showed that ferrets were very 
susceptible to the influenza vims,” Hultin noted. 

After all his efforts with chick embryos and rodents, Hultin failed. “I had used up all the specimens and I got nothing,” he said. “Nothing worked. The 
vims was dead.” 

Hultin thought about taking precautions, just in case the flu virus was alive, as he hoped it would be. He and Whitney wore masks and sterile gowns; 
they worked under negative-pressure hoods, like those over kitchen stoves, where the air is swept up and under the hood into an exhaust duct rather than 
into the room Those were the same precautions that McKee had established for working with highly dangerous bacteria that cause tularemia, Hultin 
noted. They were state-of-the-art at the time. 

Those conditions, however, would be considered primitive today. When scientists work with deadly viruses, like the Ebola virus, they work in 
elaborate, specially designed labs. Before they can enter, they remove all of their clothing and everything that touches their skin, including rings and 
contact lenses. They change into sterile scrub suits. Then they walk into a room that is imder negative air pressure—air cannot flow out of the room, only 
in. There they are bathed in blue ultraviolet light, which kills viruses. 

After that, they tug on latex gloves and tape the gloves to their sleeves and their socks to their pants, sealing them Finally, they put on pressurized 
space suits and attach the suits to air hoses. It is a system so elaborate that only a few labs in the world are set up for this kind of research. If this is what 
scientists think is needed to study the Ebola virus, which, though terrifyingly deadly, is not spread except through direct contact with a victim’s blood or 
body fluids, how strange to think of studying the 1918 flu virus in an open lab imder a hood. 

But such containment measures had not been invented in 1951, and Hultin did not dwell on the possible danger of unleashing the virus as he did his 
work. Instead, he obsessively applied every trick of virology to try to get the flu virus out of the lung tissues of the Alaskan corpses. 

Hultin never wrote up his results, never published a scientific paper on his failed attempt to resurrect the 1918 flu virus. “I thought, ‘I have it all, I can 
always write it up later,’” he said. By then, his six-month stay had been extended to two years and he was expected to finish his master’s degree— 
imminently. “I was busy with my master’s degree project and it was a negative finding,” Hultin said. “If it had been positive it would be tremendous, but 
it was negative.” 


Hultin expected that that was the end for him in Iowa. He would get his master’s degree and go back to Sweden. He had no great desire to return to his 
homeland, where “in academic life you advance only because someone ahead of you dies or retires.” He dreaded returning to the rigid class system and 
what he describes as “an extraordinarily punitive taxation system and a life frill of limiting boundaries” that prevented people from exploring new 
arenas. He had fallen in love with America, the antithesis of Sweden, he thought. And so, as his two years in Iowa drew to an end, he was a bit 
melancholy. It had been a great adventure, he wished he could stay, but his time was up. 

To Hultin’s great surprise, Roger Porter, the head of the microbiology department, asked him if he wanted to continue his studies there as a medical 
student. Hultin was so certain that he would have to return to Sweden that he had already bought his return ticket. “It took me two seconds to recover 
from the surprise and one second to make a decision, one second to say yes,” he said. “Then I called my wife. 1 knew she would agree.” 

“The opportunity to continue medical school was marvelous—1 couldn’t imagine that something that good could happen,” Hultin exulted. There had 
even been an unwritten ban on foreign medical students at the university, he alleged, or so rumor said. “They had had a foreign student thirty years 
earlier and had had a problem I never foimd out what it was,” Hultin recalled. Anyway, with the flood of GIs returning to school and the abundance of 
bright students from the United States, the university felt no need to admit foreign students. He could hardly believe an exception had been made for him 

Hultin believes he got the offer to continue at the University of Iowa because he had helped the university at a time when it needed a public relations 
effort. The day he had returned from Alaska, the university had become embroiled in a scandal. A young woman who was a student there and who was 
the daughter of a prominent alumnus had died and her boyfriend had been charged with murder. The university had tried to keep the incident quiet but it 
had leaked out. The charges eventually were dropped. 

“The university was desperate for good news,” Hultin recalled, “and so they grasped for straws with this trip of ours to Alaska. They ballooned it 
up.” The university’s public relations office asked Hultin if he would be interested in driving around Iowa giving lectures about the influenza virus and 
the expedition and showing slides of the site. Of course he complied and had a marvelous time, lecturing at Rotary Clubs and polishing his English along 
the way. 


When school started in the fall, Hultin was struck by the contrast with the University of Uppsala, a place where the medical school was “an easygoing 
undertaking without the propellant known as fear of failure,” he recalled. 

At Uppsala, the dean set the tone in his address to the medical students on the first day of class. He said. “Well, let’s have some fun in the next couple 
of years. Don’t worry, you will all graduate.” The medical school program was supposed to take six years. But the dean told the new students, “I know 
some of you will take seven or eight years, but that’s not important. I know some people who took ten years. I know one who took fifteen years—they all 
sort of fell asleep. 1 know about that. I was one of them” 

In Iowa, the students were deadly serious and determined. School to them was a ticket to success, the first entree into a meritocracy where the very 
best could thrive. Most of the medical students, just returned from fighting in World War II, were mature men, earnest and extremely competitive and 
astonishingly good students. 

The university made it clear that only the best of those students would make it. Other students told Hultin—who entered the school as a sophomore— 
that on the first day of medical school in Iowa, the dean gave a talk to the freshmen. But it was not reassuring like the speech he had heard in Sweden. 
Instead, the dean had said, “Take a look at the person sitting to your left and to your right. Chances are that person will not be there four years from 
now.” 

Every Friday, at four in the afternoon, the class standings were published outside the dean’s door, a list of the students ranked according to their 
cumulative test scores as of that week. And every Friday, the students would walk with trepidation up to the dean’s office to look for their names on that 
list. Hultin worked as hard as he could. He studied so much that he could not imagine studying more. But nearly every week he failed to rise to the top 20 
percent of the class. What was worse was that everyone knew that if their performance was deemed unacceptable they could be asked to leave the 
school at any time, even at the end of their medical school education. It happened in Hultin’s class, at the very end of the fourth and final year of medical 



school. In the last exam that year, three students failed. One was allowed to take the exam again, and he passed. He got his medical degree. The others 
were asked to leave, without a degree. 

“There were so many who didn’t make it,” Hultin ruefully recalled. “I worked so hard, but I was never number one—I was not even close. I was 
number 16 one week in a class of 104 and I thought, ‘My, my, my. Imagine these students. Fifteen of them beat me. How can anybody know so much?’” 


He did graduate, and eventually ended up in private practice as a pathologist in California, working in San Francisco and Los Gatos for thirty years. He 
had a good life. In his immaculate home office, with papers and books carefully filed and tucked away in every square inch of space, Hultin has a large 
map of the world, pierced with pins. The pins represent visits to a region and the map indicates that he has been to every corner of the earth. In his spare 
time, for the past quarter century, he has been building his vacation home in the Sierra Nevadas. It is a replica of a fourteenth-century Norwegian log 
cabin. He spends much of his time there now and it is where he keeps the superbison skull that Otto Geist gave him in 1949. 

Every now and then Hultin thought back on that memorable trip to Alaska which had sparked his lifelong interest in influenza. “Every time I saw an 
article about influenza I would read it and file it,” Hultin remarked. 

Discovery after intriguing discovery was made. Scientists learned how the influenza virus invades cells. Like all other viruses, those causing 
influenza cannot live by themselves but must enter the body cells, where their sole function is to replicate, commandeering the cell’s own molecules and 
using them as machinery that does nothing but make tens of thousands of viruses. Flu viruses depend upon two sorts of proteins to enter and exit from 
cells: one, the hemagglutinin that coincidentally makes red cells clump is used by the virus to hoist itself into a cell, and the other, known as 
neuraminidase, is used by newly made viruses to burst the cell open so they can escape in a spray and infect new cells. The hemagglutinin and 
neuraminidase proteins protrude from the flu virus’s surface, providing targets for the body’s immune system, which tries to stop the viral invasion. 

It is those two viral proteins, the hemagglutinin and the neuraminidase, that define a flu strain, and scientists began naming strains by their 
hemagglutinin and neuraminidase proteins. A strain that swept the world in 1946, for example, was H1N1. The next time the flu virus underwent a major 
genetic change, creating a pandemic, was in 1956, with strain H2N2. The pandemic that arrived in 1968 involved a virus whose hemagglutinin had 
changed from the 1956 virus but whose neuraminidase had not. It was named H3N2. 

In the battle between invading viruses and the defending immune system, white blood cells generate antibodies that lock on to a flu virus’s 
hemagglutinin and neuraminidase proteins, blocking them and so defusing the virus. But it can take days for the body to develop enough antibodies to 
stop a flu infection, unless, that is, the flu strain is one that has invaded the body before. In that case, the immune system can quickly marshal its forces 
and block the virus before an infection can take hold. When the flu virus makes dramatic changes in its hemagglutinin or neuraminidase genes, flu victims 
can be at its mercy, which is why pandemics occur. 

But the body also has another defense against the flu, as scientists discovered in 1957, a sort of natural antibiotic that kills viruses, the influenza and 
others. It is a protein named interferon, secreted by white blood cells, which wrests control of the cells from the viruses, forcing the cells to make a 
variety of proteins to thwart the viruses. The most important among the proteins is PKR, for phosphokinase RNA, which prevents viruses that use RNA 
as their genetic material—like the flu virus—from replicating. 

Hultin kept track of all these discoveries and took special note of the influenza pandemics and how vulnerable people were to these viruses. 

There had been the pandemic of 1946, the first year a flu vaccine had been available. But that vaccine had been made agaiast the previous year’s flu 
strain—the abrupt change in the virus’s genes took scientists by surprise, making their vaccine ineffective by the time people got their flu shots. There 
was the pandemic of 1957, the “Asian” flu that started in China and swept the world. Another vaccine failure. In 1968, there was the “Hong Kong” flu 
pandemic, another flu that originated in Asia. Vaccine makers were prepared, but few Americans bothered to get vaccinated. Although no epidemic even 
approached the 1918 one in its deadliness, Hultin could not help but worry. If vaccine makers only knew what that virus looked like, they could make a 
vaccine to protect people in advance and could publicize the importance of being protected. That way if or, as Hultin thought more likely, when it came 
again, the 1918 virus would not be so devastating. 

W , hen the 1957 pandemic struck, Hultin thought about Alaska. When the 1968 pandemic appeared, he even went so far as to contact scientists in 
Berkeley, California. “I thought maybe I should go back up and see if 1 could find more bodies,” Hultin suggested. But nothing came of his inquiries and 
so he bided his time, waiting for science to advance to a state where it would be worthwhile for him to return to Brevig and try to find the virus that 
caused the 1918 flu. “I knew that sooner or later something would come up.” 
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SWINE FLU 


On Wednesday, February 4, 1976, eighteen-year-old Private David Lewis felt feverish and achy. His nose was running, his head hurt, and he shivered 
with cold. When he reported for sick call, he was sent back to bed. He remained all day in a feverish haze, drifting between sleep and a sort of dazed 
wakefulness. But that evening, he forced himself to get up. He was a new recruit at Fort Dix in the pine barrens of central New Jersey. His unit was 
going out on a five-mile hike. And he was determined to join them. 

As Lewis marched along, he felt worse and worse. It was becoming difficult for him to breathe—no matter how hard he tried to gasp for air, he felt he 
was not getting enough into his lungs. Finally, he collapsed and was rushed to the hospital, where he died a few hours later. The diagnosis: influenza 
complicated by pneumonia. 

The first reaction at Fort Dix was shock and disbelief. Lewis was still a teenager, healthy, without a trace of chronic disease, in peak physical 
condition. But within a few days, Army doctors at Fort Dix and public health experts got another surprise, one that made them wonder whether Lewis’s 
death was a perplexing tragedy or something much more ominous. Could it be, they wondered, that the unthinkable had occurred? Could Lewis’s death 
be the first sign that the 1918 flu had returned? 

The disease had begun spreading rapidly among the troops at Fort Dix the month before. Some men were taking to their beds with chills and fevers; 
most were simply ignoring their runny noses and malaise. 

Colonel Joseph Bartley, the chief of preventive medicine at Fort Dix, was unconcerned. He was certain that the men were simply suffering from 
infections with an adenovirus, a benign virus that causes the common cold and can produce mild, flu-like symptoms. When Dr. Martin Goldfield, the 
assistant commissioner of the New Jersey Department of Public Health, suggested otherwise, saying he thought that the Fort Dix men had influenza, 
Bartley was so sure it was an adenovirus that he wagered with Goldfield that he was wrong. To prove it, on January 29 he sent some throat washings 
from ill soldiers to a medical lab for testing. 

Thus began, with a casual bet and one dead soldier, what can be viewed as either a dress rehearsal for a public health crisis that never was or one of 
the greatest public health disasters in medical history, ft was an episode that serves more as a cautionary tale than as a lesson in what not to do. For even 
now, more than two decades later, it is not clear that the scientists had much choice in their decisions or that, if they had to do it over again, they would 
make radically different decisions. The story is more nuanced, more subtle, and more difficult to dissect. But there is no doubt that it was a national 
testing ground and, some say, a nightmare. 

ft was an affair that showed how scant knowledge and real fears can be magnified in a political arena, transmogrifying into certainties that no scientist 
could defend and pronouncements that were based more on hype than on fact, ft eventually demonstrated the unerring ability of the press to ratchet 
coincidences into causal relationships and spark a panic. And from its start in New Jersey to its dwindling end in the nation’s courtrooms, the story was 
a graphic illustration of the power of an image, the haunting memory of the 1918 flu that was rising like a specter from its grave. 


When Bartley made his bet with Goldfield, his reasoning that the disease at Fort Dix was caused by an adenovirus was straightforward. Men at Fort 
Meade in Maryland, just a couple of hours’ drive away, had come down with virtually the same spectrum of symptoms as his men at Fort Dix—chills, 
fevers, runny noses. When medical officers sent specimens from the Fort Meade men to laboratories for analysis, it turned out that they were infected 
with an adenovirus. And it certainly was not surprising that an adenovirus, a type of virus that runs rampant every winter, would be spreading among the 
men at Fort Dix. 

The winter of 1975-76 had been piercingly cold, with bitter weather that drove even the hardiest people indoors. Gray piles of hard-crusted snow 
cluttered parking lots and rimmed roadways. Everywhere—on buses and subways, in classrooms and offices—people were coughing and sneezing. 

Fort Dix was the perfect place for an adenovirus to spread. A draft of several thousand new recruits arrived after New Year’s Day, and they were 
joined by men just back from their Christmas break who were to be their instructors in basic training. There, in this large mixing bowl for viruses, with 
men arriving from across the country, it would be surprising if a respiratory virus did not take hold. Yet whatever was making the men ill did not seem 
particularly serious, another reason to suspect an adenovirus. 

Hence, the bet. 

ft was resolved quickly. Bartley sent some throat swabs from sick men at Fort Dix to New Jersey’s Public Health Department laboratories for 
analysis. A few days later, the technicians had an answer. Eleven of the nineteen samples contained an influenza virus that was infecting the populace 
that year, a virus known as A/Victoria, named after Victoria, Australia, where it had emerged the year before. Bartley had lost the wager. 

The virology tests were perplexing. The problem was with the samples that did not contain an A/Victoria virus. While seven of them seemed to 
exhibit an influenza virus, the technicians in New Jersey could not figure out the flu strain. This is not, in itself, unheard of or even particularly alarming, 
but it did require further investigation. So Goldfield, the epidemiologist at the New Jersey lab, mailed the specimens to the Centers for Disease Control 
in Atlanta, a federal agency whose experts were skilled in more sophisticated viral tests and could help in puzzling situations. 

In the meantime, Fort Dix soldiers continued to fall ill. When Lewis died, the doctors at Fort Dix immediately sent swabs from his throat to the New 
Jersey lab for analysis. 

Although the virologists isolated an influenza virus from Lewis’s throat sample, they could not identify it. Nor could they identify a virus from another 
man at Fort Dix who had gotten sick at about the same time. Goldfield sent these two samples to the Centers for Disease Control. 

The day that virologists at the Centers for Disease Control received the two additional samples from New Jersey, they had completed their initial 
analysis of the seven New Jersey specimens that had been sent to them previously. Five turned out to contain the A/Victoria virus. But two had an 
influenza virus that defied their tests and required further analysis. The virus in the two samples that Goldfield sent later, including the one taken from 
Lewis, they discovered, was also of this mysterious strain. Four men had been infected by an influenza virus that could not immediately be identified. 

ft took a week for the lab at the Centers for Disease Control to discover the virus’s identity, ft was a swine flu virus, one that was closely related to, if 
not identical to, the virus that, through the sleuthing in the 1930s by people like Richard Shope, was thought to have caused the 1918 influenza pandemic. 
The evidence was a standard immunological test: Antibodies that cling to and inactivate swine flu viruses also clung to and inactivated this new virus. 
The test was to grow the virus in a fertilized hen’s egg and then remove the cloudy fluid that was brimming with virus. Mix the virus with red blood 


cells. If they clump, you have a flu virus. Then mix the vims with antibodies to particular strains of flu and try the red blood cell test again. When you hit 
on the right flu strain, the virus will be inactivated by the antibodies and the red cells will no longer clump. 

An antibody test was not a definite proof that the Fort Dix vims was identical to the 1918 virus. After all, no one had ever isolated the 1918 virus and 
the only evidence that it was a swine flu virus came from the curious appearance of swine flu antibodies in people who had survived that flu—but not in 
people who were born after 1918. Scientists knew that viruses that are attacked by the same antibody are either the same or closely related. And swine 
flu antibodies do not attach themselves to the usual influenza viruses that infect humans. 

Of course, pigs had been infected with swine flu ever since 1918, but the virus had seemed to be confined to pigs. Only rarely would a pig that was ill 
with swine flu pass the virus on to a person, causing a mild flu. But even then, the infection would stop there. It would not spread from the infected 
person to other people. The strains of swine flu that had been seen before had seemed unable to cause an epidemic in humans. Nor were they deadly. 

The Fort Dix situation looked very different. The men at Fort Dix did not appear to have been near pigs, which meant that a swine flu might be 
spreading from person to person. And one out of the four infected men had died. 

On Thursday, February 12, eight days after David Lewis’s death. Dr. Walter Dowdle, the laboratory chief at the Centers for Disease Control, looked 
down at the written laboratory reports from the Centers’ virologists telling him that one man had perished from swine flu at Fort Dix and four others 
were infected. Fie knew that this was an extraordinary moment. 

It was a bit too much like the 1918 flu for comfort—a young man, healthy and strong, dying mysteriously within days of falling ill. Moreover, the men 
at Fort Dix were the perfect age to be infected with a flu like the one that caused the disastrous pandemic of 1918. Only people well over age fifty would 
have lived through the 1918 flu and could have built up antibodies that could protect them from the virus. That meant that young men, indeed most of the 
population, would be vulnerable if the virus came again. 

Dowdle knew that federal public health officials would be at a crossroads. Flow could they ignore the possibility that the Fort Dix flu outbreak was a 
first sounding of another disastrous occurrence of the 1918 flu? If it was, they had no time to waste. In the years since 1918, medical researchers had 
learned to isolate and identify flu viruses and they had learned to make vaccines. Yes, it took months to make a flu vaccine. But perhaps the Fort Dix 
incident was a godsend, a warning that came early enough so that a 1918-type disaster might be averted. If a flu virus was going to burn through the 
population, leaving huge swathes of dead young people behind, it should show up as an epidemic the next fall, when new flu strains, having emerged the 
year before, would take over. That meant that if an unprecedented effort was made, companies might be able to manufacture enough vaccine to protect 
all Americans against the new swine flu. 

There were a few obvious problems, including a logistical one: No one had ever attempted to vaccinate an entire population against the flu and it was 
hard to even imagine making so much vaccine. The other problem was scientific: The data thus far were so paltry that they could hardly justify making 
such a major decision. 

There were no easy answers. 

But Dowdle realized that this new development was so important that he could not wait for normal business hours to tell the head of the Centers, Dr. 
David Sencer. That evening, he called Sencer at his home, giving him the grim news. Of course, it could be a false alarm, the lab may have made a 
mistake, and so Sencer demanded that the virologists repeat their tests the next day. 

On February 13, the virologists began to redo the tests, but it would take days to get an answer. In view of the gravity of the finding, Sencer decided 
not to wait. Fie called a meeting of federal officials for the next day, Saturday, February 14. It meant asking busy public health leaders to fly immediately 
to Atlanta. All agreed to come. 

To be sure, the finding was ominous. Adding to Sencer’s consternation was his knowledge that leading virologists, like Dr. Edwin D. Kilbourne, who 
was then chairman of the microbiology department at Mount Sinai School of Medicine in New York, proposed that influenza pandemics came at 
approximately eleven-year intervals. The virus, Kilbourne argued, periodically mutated into a new creation that few could fight off. The last pandemic 
was in 1968, which meant, he had predicted, that the world in 1976 was almost due for a new influenza strain. In fact, by coincidence, the same day that 
the virologists at the Centers for Disease Control identified the Fort Dix viruses as swine flu. The New York Times published an op-ed piece by 
Kilbourne describing the periodic nature of influenza pandemics and warning that a new pandemic was likely to strike. It appeared with a headline that 
said, “Flu to the Starboard! Man the Flarpoon. Fill ’em with Vaccine! Get the Captain!’’ and it was illustrated with what Kilbourne described was a 
“hyperbolic cartoon,” showing a man overboard grasping for a life preserver. 

“I did it for the wrong reasons, in retrospect,” Kilbourne said of the op-ed piece. Fie was becoming increasingly concerned that influenza viruses 
markedly changed every decade, leading to periodic pandemics. The reason, he argued, was that the virus had a limited number of proteins it could 
display on its surface. And the virus appeared to vary these proteins cyclically so as to maximize the likelihood that people would not have built up 
immunity to a strain from previous exposure to it. 

Flistory seemed to bear him out. The Asian flu virus of 1957 was thought to resemble a virus that spread through the world in 1889. The Flong Kong 
flu virus of 1968 was thought to resemble the virus that caused the influenza pandemic of 1898. In 1979, Kilbourne reasoned, it should not be surprising 
to see a flu that resembled that of 1918. 

Even though Kilbourne had some reservations about predicting a massive change in the influenza virus on the basis of so few data points, he decided 
to go ahead. In his op-ed piece, Kilbourne stated his case succinctly, writing that influenza pandemics “have marked the end of nearly every decade 
since the 1940’s—at intervals of exactly 11 years—1946, 1957, 1968. Aperhaps simplistic reading of this immediate past tells us that 11 plus 1968 is 
1979, and urgently suggests that those concerned with public health had best plan without delay for an imminent natural disaster.” 

Kilbourne noted that vaccines have so far failed to protect people against flu pandemics, but that did not mean that vaccines could not be protective. 
“Reasonably effective vaccines for influenza have been available for thirty years,” he wrote, “but not even recent pandemics have been significantly 
influenced by human intervention. Whenever pandemic influenza next appears, we must improve upon our well-intentioned but uncoordinated efforts of 
the past that have resulted in ambiguous advice to the public and inadequate production and maldistribution of vaccine.” 


While Kilbourne was writing and thinking about a new pandemic, maybe even a return of the 1918 flu virus, virologists and public health officials began 
meeting to decide what to do about the Fort Dix virus. On the same Friday the 13th that Sencer decided to call his emergency meeting, Goldfield called 
Kilbourne, telling him about the Fort Dix virus and informing him that he was shipping four samples of the swine flu virus to him in New York. 
Goldfield knew Kilbourne well—he had been one of Kilbourne’s postdoctoral fellows—so he didn’t hesitate in making a request. Fie wanted Kilbourne 
to start growing the new virus in his lab, immediately, generating strains that would grow rapidly and so could be used to make a swine flu vaccine—if 



one became necessary. The swine flu virus that was isolated from the soldiers at Fort Dix grew poorly in the laboratory, meaning that it would have to 
be converted to a fast-growing strain if it was to be used for a vaccine. 

Kilbourne was the world’s expert at this. He had made such variants for every new flu strain that had emerged in the preceding decade. And if the 
swine flu virus found at Fort Dix was the first hint of a return of the 1918 flu, there was no time to waste. 

“I was extremely interested,” Kilbourne said. He realized that his op-ed piece with the cartoon that seemed so exaggerated at the time now looked 
prescient. “1 thought, ‘Maybe I was more right than 1 thought I’d be,’” Kilbourne recalled. He waited with nervous anticipation for the virus to arrive on 
Monday morning. 


At 11 a.m, Saturday, February 14, Sencer’s emergency meeting began. Secretly gathered at the Centers for Disease Control, in its collegelike campus on 
the outskirts of Atlanta, were the leaders of American public health. They had come to hear about the Fort Dix virus and to decide what to do. 

It was an august group of men who had the power to take action—and to do so immediately, if necessary. Included were Dr. John Seal of the National 
Institute of Allergy and Infectious Diseases at the National Institutes of Health, whose institute studied viruses like influenza, looking at how their spread 
might be prevented; Dr. Harry Meyer, the head of the Bureau of Biologies at the Food and Drug Administration, which was responsible for quality 
control and licensing of vaccines; Goldfield of New Jersey’s Department of Public Health; and two Army colonels from the Walter Reed Army Institute 
for Research, Philip Russel and Franklin Top, who were responsible for the health of millions of military personnel. 

The men were grave and a bit on edge as the meeting began. Everyone attempted to keep the discussion focused on science. Sencer began by asking 
Dow die to talk about swine flu and to describe the laboratory tests that showed a swine flu vims had infected men at Fort Dix, killing one of them Then 
the officials debated what those tests might mean. Could the swine flu data be a mistake—the result of a laboratory contaminant? Goldfield said he 
would give new samples of the putative swine flu virus to the Centers for Disease Control for retesting in a clean laboratory, one where influenza 
viruses had never been studied. 

But how could the extent of the swine flu epidemic—if there was one—be established? The Army said its doctors would get additional specimens 
from the Fort Dix soldiers who had had swine flu, and also procure blood samples from soldiers at the fort as well as their families in order to look for 
swine flu antibodies—evidence that individuals had been infected with a swine flu virus and recovered. The New Jersey Department of Public Health 
agreed to study people living near Fort Dix to see if a swine flu virus was infecting civilians in the area. Seal said that the National Institute of Allergy 
and Infectious Diseases would embark on a nationwide study to ascertain how widely swine flu might have spread. 

Of course, everyone had one burning question: Were four cases of swine flu the first signs of a new pandemic? But, reported Dr. Arthur M. 
Silverstein, a doctor from the Johns Hopkins University School of Medicine who spent 1976 on the staff of the Senate Health Subcommittee, the men 
were nervous about the possibility, postponing an explicit discussion and playing it down, as if actually broaching the possibility of a rerun of 1918 
might somehow make it happen. And yet, he added, “this idea was clearly in the minds of most of the participants.” Many of the decisions they reached 
that day showed that they were preparing for the worst, for the return of the 1918 flu. 

The group decided to make swine flu antibodies for use in laboratory tests, just in case. It is a straightforward task to produce antibodies. All you 
have to do is inject the virus into animals, like guinea pigs or ferrets or even chickens, and then wait a few weeks while the animals—which do not 
become ill or die from a human flu—make large, disease-fighting proteins. The antibodies will appear in the straw-colored blood serum, the fluid that 
the red blood cells float in. 

The group meeting with Sencer also agreed that they needed to start preparing a vaccine. They ordered that large quantities of the newly isolated 
swine flu virus be produced, just in case. The Centers for Disease Control said it would start preparing special strains of the virus that would grow 
quickly in fertilized eggs, a necessity if the nation was to produce enough of the virus for a massive vaccination program Goldfield then announced that 
he had anticipated this decision and had already sent specimens of the virus to Kilbourne. Meyer from the Food and Drug Administration said that his 
agency would send the special strains of flu to manufacturers as soon as they were ready so that the companies could prepare to make a swine flu 
vaccine. 

Finally, they knew they had to do scientific studies to see whether the swine flu vims was spreading within and beyond Fort Dix and, if so, how far 
and how fast it was moving. The way to do this would be to take blood samples from people sick with an illness that resembled the flu, and then to take 
blood samples from the same people a few weeks later—the time it takes for the body to make copious amounts of antibodies. They would test people’s 
blood for antibodies while they were ill, looking for evidence that proteins in the patients’ blood could block the swine flu virus and prevent it from 
clumping red blood cells. Presumably, unless the people had been sick with this flu before or unless they had been around in 1918, their blood would be 
bereft of swine flu antibodies. But if the patients had been infected with a swine flu, their blood samples taken a few weeks after they were ill would be 
brimming with antibodies to this influenza strain. 

The group also knew that they had no method to answer the most crucial question: Was the swine flu virus found in the Fort Dix soldiers the first sign 
of a recurrence of the 1918 pandemic or something totally insignificant—a feeble virus, perhaps, that could barely spread from person to person and 
that, even on those rare occasions when it does spread, is not harmful? There had been no deadly epidemic in the Fort Dix area yet, so uncertainty 
reigned. Consequently, they were worried about what to tell the public. No one wanted to start a panic, but if they kept the information secret for too 
long, they feared they would be savaged by the press and the public. 


On Monday, February 16, Kilbourne arrived at his lab and looked for the package from Goldfield containing the viruses. It was nowhere to be found. 
Kilbourne was gravely concerned, worried that what might be a deadly virus had gotten lost who knows where and that perhaps by accident the vials of 
vims could break open and start infecting people. It turned out, however, that there was an innocent explanation. In those days, before overnight carriers 
like Federal Express, samples were sent via U.S. mail. That Monday, February 16, was George Washington’s Birthday, a national holiday. Kilbourne 
would simply have to wait another day before opening the four glass vials with black screw caps that contained the Fort Dix vims. 

On February 17, the virology lab at the Centers for Disease Control reported that it had completed its retesting of the virus, confirming that the men at 
Fort Dix were infected with a swine flu. That same day, Kilbourne began injecting the Fort Dix virus into fertilized eggs, starting to grow strains of the 
vims that could be used for a vaccine. 

Kilbourne worried about the danger of working with what might be a deadly flu strain. He decided that just he and his lab technician, Barbara 
Pokorny, would work with the viruses and that they would work in a closed room. The sort of high-tech containment facilities used today for work with 



deadly viruses were not available in 1976. He told no one except Pokorny what they were doing or the nature of the new viruses. Pokorny told New York 
Times science reporter Harold Schmeck months later that she kept the pact of silence. “I wouldn’t let anybody in the laboratory,” she said. “They really 
thought 1 had flipped out.” 


Meanwhile, government officials decided that the time had come to tell the public about the swine flu at Fort Dix. As much as they wanted to study the 
situation further and see whether a deadly flu strain was loose, they were afraid that there would be leaks to the press—the worst possible scenario. 

But an announcement would have to be handled with great delicacy. No one wanted to incite a panic, especially since it was still not clear whether 
the swine flu was dangerous or whether it was spreading through the nation. So on February 19 Sencer called a press conference at the Centers for 
Disease Control. It was limited mostly to reporters in the nearby Atlanta area, but with a telephone hookup to the national press. His intention was to 
keep the discussion low-key and to not even mention 1918. The analogy, however, came out in the question-and-answer period that followed the official 
statement. A few reporters, astutely, seized upon it. 

At The New York Times , Harold Schmeck wrote a page one story whose headline said, “U.S. Calls Flu Alert on Possible Return of Epidemic Virus.” 
The story began by evoking 1918, saying, “The possibility was raised today that the virus that caused the greatest world epidemic of influenza in modern 
history—the pandemic of 1918-19—may have returned.” NBC news said much the same and showed pictures from 1918 of people wearing masks in an 
effort to protect themselves against the killer flu. 

The day after the press conference—and the very day that Schmeck’s story appeared in The New York Times —government scientists met again, this 
time in Bethesda, Maryland, at the Bureau of Biologies headquarters in the sprawling Washington suburbs. Kilbourne and Albert Sabin, leading 
virologists from outside the walls of the government, were among those present. There was little new to say about the science—a few soldiers had been 
infected with a swine flu, one had died, there was no evidence of a new pandemic. Yet, said Silverstein, “for reasons that are not entirely clear, the 
mood seemed to have changed from ‘What if ...’ to ‘Well, here it is.’ There appeared to be almost uniform agreement among both civilian and 
government scientists that the New Jersey outbreak might be the harbinger of more serious and widespread disease to come: while it was impossible to 
define precisely the extent of the risk involved, everything that they knew about influenza told them that some risk of disease spread existed and that it 
was better to be safe than sorry.” 

The meeting participants spoke earnestly about logistics—how to expedite the manufacture and testing of a swine flu vaccine and how to initiate a 
nationwide campaign aimed at immunizing virtually every American against the swine flu. 

In the meantime, doctors continued to monitor the situation at Fort Dix. Men were still becoming ill with influenza, but almost all of them had the 
A/Victoria strain. Yet there were troubling signs that swine flu was there. Virologists found swine flu virus in a fifth man who had gotten sick in 
February and eight men who had recovered from flu had had swine flu, according to blood antibody tests. When doctors at Fort Dix looked for swine flu 
antibodies among the men, they discovered that as many as 500 of them had swine flu antibodies, indicating that they had been infected by the virus as 
well. 

At the same time, civilians who lived near Fort Dix did not seem to be infected with anything other than A/Victoria. Neither did people living 
elsewhere in New Jersey. And when the Army looked at other bases they could find no swine flu. Moreover, the National Institutes of Health and state 
public health officials could not find any swine flu cases among civilians. When the Centers for Disease Control asked the World Health Organization to 
check for swine flu cases in other countries, the group reported that it could find no evidence of the virus abroad. 

Goldfield, speaking about the incident a year later, was frank about the dilemma. “The experience certainly was unusual,” he said. “A radically new 
strain had appeared in a civilian population and had died out, apparently, the first week of February. It would seem that it hadn’t survived competition 
with A/Victoria. On the other hand, there has never been a recognition of a radically new strain of A which spread from human to human and did not turn 
out to be pandemic. The likelihood that the new strain could have started at Fort Dix and was found by us at the first attempt is so small that it can be 
dismissed as a reasonable possibility.” 

Kilbourne said he, too, was conflicted over the failure to find evidence that the swine flu virus had spread. “After Fort Dix, there was a long hiatus 
when nothing happened; in spite of the fact that there was a hothouse situation in the military barracks, it was not transmitted to the outside community.” 

There was a possible explanation. “The flu virus seems to disappear every spring and simmer anyway. We now know that it doesn’t actually 
disappear,” Kilbourne added, explaining that flu infections are less frequent in simmer but they do occur. Some people have full-blown influenza 
infections, with fevers and muscle aches and pains. Others have some symptoms—drippy noses, mild fevers—and often attribute them to vague entities 
like “summer colds.” Still others are infected, and can spread the virus, but have no symptoms, Kilbourne remarked, noting that even in pandemics, at 
least 7 percent of people who are infected with the flu can be asymptomatic. One reason the flu is less apparent in simmer is that the virus dies quickly 
in high humidity. It needs dry winter air to spread and flourish, which is why flu epidemics seem to disappear when spring arrives. 

Even though the swine flu virus did not appear to be spreading, Kilbourne felt he could not be sanguine. The weather was getting warm, spring was 
approaching. “I was fearfi.il that the virus was overwintering some place and would pop up in the fall,” he says. With a vaccine program, he adds, “for 
the first time in history, we had a chance to forestall a pandemic.” 

“All of us would have liked more evidence than we have, all of us would have liked to wait,” Kilbourne said in an interview at the time. “But given 
what could be an awesome situation, we felt we could not afford that luxury.” 

A year later, in an official analysis of the swine flu disaster, two medical experts, Richard Neustadt and Harvey Fineberg, wrote: “One death, thirteen 
sick men and up to 500 recruits who evidently had caught and resisted the disease, all in one Army camp, were the only established instances of human- 
to-human swine flu foimd aroimd the world as February turned into March, the last month of flu season in the Northern Hemisphere.” 

But there was no time to waste if vaccine manufacturers were going to prepare for a swine flu immunization campaign. Normally, a group appointed 
by the Surgeon General—the Advisory Committee on Immunization Practice—decided in January what flu vaccines should be produced for the next 
year. In January 1976, the group had recommended vaccines against A/Victoria influenza, with enough vaccine to protect the 40 million Americans who 
were over the age of sixty-five or who had chronic diseases. By the end of February, the four companies that make flu vaccines—Merck, Merrell 
National, Parke-Davis, and Wyeth—had already made about 20 million doses of a vaccine against the A/Victoria flu. Clearly, that strategy would now 
have to be reassessed. 

Kilbourne, in the meantime, had been working single-mindedly to develop a fast-growing flu strain to use for making a vaccine. It took him and his 
assistant two weeks to get it. They named it X-53, and although at that point, they had just a few teaspoonfuls of the virus, they began distributing it. On 
the weekend of February 27, the National Institutes of Health and the Centers for Disease Control sent special messengers to Kilbourne’s lab to get the 



vims. A drug company sent a messenger to Kilbourne’s home to pickup a virus sample. One week later, four vaccine manufacturers were working with 
Kilbourne’s virus, trying to produce a swine flu vaccine. 

The vaccine committee had yet to meet. Everyone realized that the group’s next scheduled meeting, on March 10, was going to be seminal. The day 
before, Sencer got together with his staff to prepare for it. Dowdle, who was part of the group, recalled the dilemma: 

“It was clear that we could not say the virus would spread. But it was clear that there had been human-to-human spread at Fort Dix. It was also clear 
that there was not any immunity in the population to this virus, not if you were under 50 (or maybe 62).” That meant, he said, that “most people were at 
risk, especially young adults. An epidemic spreading into a pandemic had to be considered as a possibility. ” 

And even though the virus seemed to have disappeared from Fort Dix, after infecting only a few men there, no one could guarantee that it was really 
gone, Dowdle said. “Flu could do strange things. Six weeks was a short time. We had to report our fundamental belief that a pandemic was indeed a 
possibility.” 

The difficulty, Kilbourne said, was in assessing the risk. As an advisor to the proposed vaccine program and an advocate of it, he noted, “I found it 
difficult to convey accurately and understandably a scientifically informed perception of the relation of the new virus to the putative 1918 agent and of 
the hazard it presented.” The Fort Dix virus came from swine, but that was a slim reed for the scientists. They did not have any way of deciding how 
dangerous a flu vims was without seeing it in action in a population. They could not compare the Fort Dix virus to the flu virus of 1918 because no one 
had any samples of the 1918 virus for comparison. 

Kilbourne described the dilemma: “Therefore, one could only say that the Fort Dix virus might be more virulent, as virulent, or less virulent,” in 
comparison to the 1918 flu virus. “The limited clinical information from authenticated Fort Dix cases was inadequate to judge the virus’ potential, but its 
association with pneumonia and death in young recruits certainly provided no comfort.” 

If the government decided to go ahead with a national swine flu immunization campaign, there literally was no time to waste. It would take months to 
make the vaccine and eight to ten weeks to distribute it nationally, the first time ever that so many people would be receiving a vaccine. It takes two 
weeks for a vaccinated person to become immune to the flu. And so the time from the manufacture of a swine flu vaccine to the successful immunization 
of most of the nation was going to be at least three months. 

One option was to make the vaccine and store it, waiting to see if a deadly swine flu pandemic really did occur. That, however, could prove 
disastrous, the scientists at the meeting decided, since the flu could spread throughout the world overnight. “Better to store the vaccine in people than in 
warehouses,” one meeting participant said. 

But Dowdle and others were hardly enthusiastic about taking immediate action to immunize the nation against swine flu. Neustadt and Fineberg 
interviewed a staff member at the Centers for Disease Control at that March 9 meeting who requested anonymity and who explained: 

“There was nothing in this for the CDC except trouble. Flere we were at the end of one flu season with time to try to do something before the next flu 
season. The obvious thing to do was to immunize everybody. But if we tried to do that, guide it, help it along, we might have to interrupt a hell of a lot of 
work on other diseases.” 

Suppose there was an influenza pandemic, the meeting participant said. An immunization program was an almost certain invitation to disaster. Those 
who had been unable to get the flu shots in time would be angry because they would be vulnerable. Those who were immunized but who caught another 
vims that they thought was the flu would be annoyed because they would assume that the vaccine did not work. All in all, millions of people would be 
upset. Yes, a repeat of 1918 was unlikely. But, the participant said, “who could be sure?” And if it happened, “it would wreck us.” 

Then take the other side of the argument, supposing there was no pandemic. Then, the staff member said, the Centers for Disease Control could be 
accused of wasting money, of “crying wolf,” he said. Everyone, from the people who got the shots to those who administered them, would criticize the 
agency. “It was a no-win situation,” the participant concluded. 

The final decision on March 9 was predictable, however. These, after all, were people whose mission it was to protect public health and prevent 
disease. “Better a vaccine without an epidemic than an epidemic without a vaccine,” Kilbourne said. 


When the Advisory Committee on Immunization Practice convened the next day, the room was suffused with excitement and anticipation. This was to be 
the first public unveiling of the plan, the hoped-for campaign to immunize the nation against swine flu. The press was there, and so were experts, like 
Kilbourne, who had already signaled his preference that the immunization campaign go forward. 

It can be difficult, more than twenty years after the fact, to know how people felt at the time. But Neustadt and Fineberg, two policy experts, 
interviewed the participants in the swine flu decisions a year later, while preparing a classified report—later made public—on the episode for Joseph 
Califano, who was the Secretary of the Department of Health, Education, and Welfare. They asked people what they thought privately and what they said 
publicly and tried to reconstruct a narrative of the seminal events. 

In their interviews with those present at the advisory committee meeting, Neustadt and Fineberg learned that the participants had estimated, privately, 
what they thought the chances were of a swine flu pandemic. Estimates ranged from 2 to 20 percent, though no one discussed them “Each was prepared 
to bet with nobody but himself,” Neustadt and Fineberg wrote. “The probabilities, after all, were based on personal judgment, not scientific fact. They 
voice them to us now: they did not voice them then.” 

On the other hand, Kilbourne said, was it fair for the two analysts to castigate the group or to presume to read their minds? “Personally, I would have 
thought it absurd to quantify risk at that time beyond emphasizing ‘possibility,’” he said. “Even if the odds were guessed to be 100 to 1 against 
occurrence of a pandemic, the gravity of the risk was high.” 

Neustadt and Ernest R. May, a historian at Harvard University, later analyzed what they saw as crucial moments in the swine flu vaccine decision. It 
shared features, they said, with several other crucial moments in history, the Bay of Pigs and the Vietnam War. In each instance, they say, “the 
individuals who made the key decisions, or at least some of them, looked back and asked, ‘How in God’s name did we come to do that?’” 

That March 10 meeting of the vaccine committee was a turning point, illustrating how the specter of 1918 overwhelmed even the experts in the field. 

Neustadt and May take special note of the fact that the experts at the March 10 meeting never publicly stated what they thought the chances were that 
the United States would be swept by a deadly swine flu epidemic if the nation took no action to immunize the population. That, they say, was a major 
mistake. Forcing experts to give odds can be one of the best methods for exposing fundamental weaknesses in an argument, they note. Certainly, they 
argue, before making a major decision, like the decision to start a swine flu immunization campaign, federal officials should have asked the medical 
experts to openly state their best guess of the chance that a deadly epidemic would occur. “If the doctors and their fellow experts hesitate, we offer the 
suggestion of one academic colleague with extensive government experience,” they say. “Ask instead, ‘When 1 brief the press, with you by my side as an 



expert, and tell them the odds are X, will I be right? No? Then how about Y? And so forth.’ 

“Once differing odds have been quoted, the question ‘why?’ can follow any number of tracks. Arguments may pit common sense against common 
sense or analogy against analogy. What is important is that the expert’s basis for linking ‘if’ with ‘then’ gets exposed in the hearing of other experts 
before the lay official has to say yes or no.” 

Another way to expose hidden assumptions and unstated value judgments is to pose what Neustadt and May call an “Alexander’s question,” named 
after one of the men at the March 10 meeting. Dr. Russell Alexander, a public health professor at the University of Washington. Alexander posed a 
question to the group that Neustadt and May thought so apt that, they say, if policymakers routinely asked an “Alexander’s question,” historic blunders, 
as well as commonplace blunders, might be avoided. 

Alexander’s question was brilliantly simple. He asked what information might make the group change its mind about the need to prepare to immunize 
the nation against swine flu? Would it be evidence that every swine flu case was mild? Or that no one but the Fort Dix soldiers got the swine flu? Would 
it make a difference what the timing of the outbreaks was or where they occurred? 

When Alexander asked his question at the meeting, Neustadt and May note, he “never got an answer. In the circumstances, it was the right question,” 
they add. “Pursuing it would have flushed out a deeper set of questions, which also did not get asked, questions about tradeoffs between side effects and 
flu, questions about programming and scheduled review, questions distinguishing severity from spread, questions about stockpiling, and more.” 

In fact, Neustadt and May realized, “What ‘Alexander’s question’ forces into the light are causal associations thought to be validated by past 
experience.” It would have showed the power of the analogy of the 1918 flu and exposed the paucity of scientific data behind the swine flu decision. 

Despite the way his question was avoided, Alexander nonetheless urged caution and suggested that it might be better to make the vaccine and hold it 
until it was clear that there was a dangerous pandemic underway. But Alexander was a quiet man who did not press his points. He gave no speeches and 
said relatively little. In fact, noted Neustadt and Fineberg, Alexander appeared “unimpassioned” and “so mild that other members we have seen recall 
but vaguely something about ‘stockpiling.’ He himself makes light of it. Known as a voice of caution in past meetings, he was easy to discount on this 
occasion.” 

When Neustadt and Fineberg interviewed Alexander in preparation for their report on the swine flu affair, he told them, “My view is that you should 
be conservative about putting foreign material into the human body. That’s always true ... especially when you are talking about 200 million bodies. The 
need should be estimated conservatively. If you don’t need to give it, don’t.” 

Alexander’s worries were easily overlooked in the zeal of the moment to implement a historic public health effort, to immunize a nation against what 
could be a deadly pandemic. And the arguments of those who wanted to go ahead were hard to ignore. 

Seal later recalled that one staff executive from the Centers for Disease Control privately told Sencer, “Suppose there is a pandemic accompanied by 
deaths. Then it comes out: ‘they had an opportunity to save life; they made the vaccine, they put it in the refrigerator ...’ That translates to ‘they did 
nothing.’ And worse, ‘they didn’t even recommend an immunization campaign to the Secretary.’” 

For some, the urge to go forward went beyond a desire to protect the nation from disease and extended to a desire to demonstrate the importance of 
the very field of public health at a time when it was seen as less glitzy, less interesting than the burgeoning area of molecular biology. As Dr. Reuel 
Stallones, who was dean of the Public Health School at the University of Texas, observed, “This was an opportunity to try to pay something back to 
society for the good life I’ve had as a public health doctor. Society has done a lot for me—this is sheer do-goodism. It was also an opportunity to strike 
a blow for epidemiology in the interest of humanity. The rewards have gone overwhelmingly to molecular biology, which doesn’t do much for humanity. 
Epidemiology ranks low in the hierarchy—in the pecking order, the rewards system Yet it holds the key to reducing lots of human suffering.” 

Several of the scientists were careful to express reservations, however, noting that it was entirely possible that there would be no swine flu epidemic 
the next winter, making a vaccine campaign unnecessary. Nonetheless, Kilbourne said, “our reservations, though voiced, were subservient to our mutual 
wish that the program proceed.” 

Looking back on those days, Kilbourne asked himself why he and others did not push harder for stockpiling the vaccine, an option that, in retrospect, 
“seems so obvious and attractive.” He had to remind himself of two pressing reasons that persuaded him that the best choice was to vaccinate everyone: 

First, he said, if the group had decided to make and store the vaccine, that would have led to “faltering Congressional support for what was already a 
troubled program Momentum would have been lost.” 

And second, Kilbourne recalled, “those responsible for the vaccine program in the field told us that the problems of distribution, setting up clinics, 
and vaccination itself would preclude prompt action if rapid spread of the virus occurred in the customary winter season.” 

By early afternoon of March 10, the group had reached an agreement—to go ahead with a national campaign to immunize all Americans against swine 
flu. 

“Stallones summed it up best,” noted Sencer. "First there was evidence of a new strain with man-to-man transmission. Second , always before when a 
new strain was found there was a subsequent pandemic. And third, for the first time, there was both knowledge and the time to provide for mass 
immunization.” So, he said, “if we believe in preventive medicine we have no choice.” 

Sencer wrote a nine-page memo, which became known as his “action memorandum” His goal now was to convince the government to start the 
program Although he included several options, starting with “do nothing,” he laid out the reasoning behind the advisory committee’s consensus, 
mentioning specifically the possibility that the 1918 flu could return, and recommended that the federal government buy the vaccine in sufficient 
quantities to immunize all Americans, that the National Institute of Allergy and Infectious Diseases conduct field trials, that the Bureau of Biologies then 
license the vaccine, that a mixture of public and private groups do the actual immunizations, and that the Centers for Disease Control do surveillance. 
The cost of the vaccine would be $100 million, Sencer wrote. The rest of the program would cost an additional $34 million. “We have not undertaken a 
health program of this scope and intensity before in our history,” he explained. “There are no precedents, nor mechanisms in place that are suited to an 
endeavor of this magnitude.” 

Sencer wrote the memo for his boss, Dr. Theodore Cooper, the Assistant Secretary for Health, and addressed it to David Mathews, who was 
Secretary of the Department of Health, Education, and Welfare. In the end, it went all the way up the federal chain of command, landing in the hands of 
President Gerald Ford, and it became the paper that drove the decision. 

Neustadt and Fineberg observe that the memo “reads as though it were deliberately designed to force a favorable response from a beset 
Administration that could not afford to turn it down and then to have it leak.” It had just that effect. 


Sencer wrote his memo on Saturday, March 13. On Monday, March 15, he was in Washington, meeting with Mathews, trying to sell it. Sencer’s 



appointment with Mathews followed immediately after Mathews’s daily staff meeting. That day, Dr. James Dickson, the Deputy Assistant Secretary for 
Health, was present and he described the situation as Sencer had laid it out. Inevitably, the discussion centered on the possibility that the 1918 flu was 
about to return. 

Dickson said later that it was inevitable that Mathews would want to move forward with an immunization campaign. “I presented the issue to 
Mathews ... He said to me, ‘What’s the probability?’ I said, ‘Unknown.’ From the look on Mathews’ face when I said that, you could take for granted 
that this decision was going to be made.” 

Mathews agreed. “The moment 1 heard Sencer and Dickson, I knew the ‘political system’ would have to offer some response,” he said, adding that “it 
was inevitable.” 

He reasoned that if the probability that the 1918 flu was coming back was “unknown,” that meant that the chance was greater than zero. And that was 
enough to force the issue. “You can’t face the electorate later, if it eventuates, and say well, the probability was low so we decided not to try, just 2 to 5 
percent, you know, so why spend the money,” he said. 

That morning, Mathews wrote to James T. Lynn, director of the Office of Management and Budget, explaining that he was recommending the swine flu 
campaign: “The indication is that we will see a return of the 1918 flu virus that is the most virulent form of the flu. In 1918 half a million people died 
[meaning Americans]. The projections are that this virus will kill one million Americans in 1976.” 

Within five days of the meeting of the vaccine advisory committee, the odds of a catastrophic flu epidemic had risen to a nearcertainty. People at that 
meeting said there was a “possibility” of a pandemic. But, Neustadt and Fineberg observed, “Sencer’s action memorandum three days later used the 
term strong possibility. Now Mathews had changed the ‘possible’ into a ‘will be.’” And the Fort Dix virus, described at the vaccine meeting and by 
Sencer as resembling the 1918 virus because both viruses were grasped by swine flu antibodies (hardly proof that the viruses were identical), became, 
in Mathews’s words, “a return of the 1918 flu virus.” Moreover, Neustadt and Fineberg noted, “although the scientists repeatedly said that they had no 
way of assessing the virulence or severity of the new virus, Mathews extrapolated the half million deaths in 1918 to a projection of one million deaths in 
1976, since the population had doubled.” 

That same day, President Gerald R. Ford sat down to a meeting with a few of his staff members—James Lynn, the budget office director, Paul 
O’Neill, Lynn’s deputy, and James Cavanaugh, the deputy director of the Domestic Council. Swine flu was not on the agenda, but the three men brought 
it up and told Ford that an immunization campaign would require supplemental funds. A week later. Ford heard about it again, in a formally scheduled 
session, allotting a half hour for what was to be a full review of the subject 

The room was crowded with a familiar cast of characters, as well as a sprinkling of new faces to the debate. Mathews was there, as were Theodore 
Cooper, who was Sencer’s boss, Lynn and O’Neill. But this time Earl Butz, the Secretary of Agriculture, was also present, telling Ford that although an 
unprecedented number of eggs would be needed to grow the flu virus in order to make the vaccine, “the roosters of America are ready to do their duty.” 

Among the papers handed out at the meeting was Sencer’s memo, with its alarming predictions and persuasive appeal. Some warned Ford that no 
matter what he did, he might be criticized. Sencer’s memo was looking more and more like a gun to the heads of the policy advisors. If the government 
decided to do nothing and that memo got out, it could be a nightmare, and in a presidential election year. 

Hearing only what might go wrong if he failed to authorize a campaign and not what might go wrong if an immunization project went forward, Ford 
came to what was probably a preordained conclusion. He explained: “I think you ought to gamble on the side of caution. I would always rather be ahead 
of the curve than behind it. I had a lot of confidence in Ted Cooper and Dave Mathews. They had kept me informed from the time this was discovered. 
Now Ted Cooper was advocating an early start on immunization, as fast as we could go, especially in children and old people. So that was what we 
ought to do, unless there were some major technical objection.” 

Ford’s next step was to call a meeting with leading scientists, giving his decision the imprimatur of the most impressive medical researchers. It was 
held on March 24, at 2:30 in the afternoon, in the Cabinet Room of the White House. Those attending included Kilbourne, Stallones, and Jonas Salk and 
Albert Sabin, two feuding doctors who were American heroes for their roles in wiping out polio with a vaccine. 

Some of the specialists in influenza saw the new flu strain and its ties to the 1918 flu as an excuse to try an immunization campaign that might vastly 
improve upon what happened in the last flu pandemic, the Hong Kong flu of 1968. That time, too few were immunized, and too late, to staimch the 
virus’s spread. But most others had a different response to the 1918 metaphor. 

It “came as a bolt from the blue,” to many who had to make a decision, Neustadt and May wrote, “capturing imaginations and dominating impressions. 
Though the 1918 influenza holds but a small place in most histories, biographies, and memoirs, it seems that almost everyone at higher levels in the 
federal government in 1976 had a parent, uncle, aunt, cousin, or at least a family friend who had told lurid tales of personal experience with the 1918 flu. 
The killer had been known then as ‘Spanish flu’: the term ‘swine flu’ meant nothing much to laymen off the farm But the year 1918—more precisely 
1918-1919—cited in conjunction with the flu called up vivid images in Washington almost sixty years later. Those images were rooted in folk history 
and were more powerful because of it.” 

When Sencer and the leading scientists of the day met with President Ford, their discussions were overlaid with the metaphor of the 1918 flu. And that 
metaphor drove the decision. 

Sencer opened the meeting by reviewing the facts of the potential swine flu epidemic, as he saw them Ford then asked Salk and Sabin for their 
opinion. Both were enthusiastically in favor of a swine flu campaign. Finally, Ford asked those who wanted the nation to proceed with a swine flu 
immunization effort to raise their hands. All did. 

With the scientists’ explicit recommendation that the swine flu vaccine program proceed, Ford dismissed the meeting and said he would adjourn to the 
Oval Office. Anyone who wanted to speak to him privately there was urged to do so. “Just get up, come over, knock, and walk ia” Ford told them No 
one did. 

Ford felt confident that the medical community was behind the decision to start a swine flu campaign. But, Neustadt and May argue, that consensus 
was less than firm Look at the medical experts who were invited to the meeting. Salk and Sabin agreed with each other for once and supported Sencer 
and Cooper, who were sponsoring the program Sencer himself had suggested the others at the meeting, and most of them had already made up their 
minds to support the program Alexander was there but, Neustadt and May observed, he “rarely spoke up anyway.” The others “were already committed 
to Sencer’s plan.” As a result, the group’s “unanimity meant less than Ford assumed. It neither kept Sabin and Salk together (Sabin turned against the 
program three months later) nor reflected firm views in the medical community where opposition (and indifference) mounted as months passed without 
swine flu,” they write. 

Ford was unaware of these complications. When no one crept into his office to express reservations about the program, he concluded that there were 
no doubters. So he decided to go ahead, reasoning, as he said, that “if you’ve got unanimity, you’d better go with it.” 



Ford strolled into the Cabinet Room and asked Salk and Sabin to join him Then he walked over to the press room to make his announcement, telling 
the nation about an unprecedented effort that was about to take place to stop a deadly flu. 

Flanked by Sabin and Salk, Ford began: “I have been advised that there is a very real possibility that unless we take effective counteractions, there 
could be an epidemic of this disastrous disease next fall and winter here in the United States.” Ford said: “Let me state clearly at this time: no one 
knows exactly how serious this threat could be. Nevertheless, we cannot afford to take a chance with the health of our nation.” 

With that preamble, Ford announced that he was asking Congress to appropriate $135 million “for the production of sufficient vaccine to inoculate 
every man, woman, and child in the United States,” for a disease that no one could even prove to exist. 
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A LITIGATION NIGHTMARE 


It should have been a scene of triumph when President Gerald Ford appeared before the nation to announce Iris swine flu vaccine. All the elements were 
there: Advances in science and medicine were going to allow humans to take arms against the virus. The most revered doctors in America, Dr. Jonas 
Salk and Dr. Albert Sabin, were giving the battle their blessing, flanking President Ford in solidarity. And the end result was going to be an 
unprecedented effort to prevent what might be a return of one of the worst plagues ever to strike humanity in recorded history. 

But the trouble began almost immediately. 

The very day that President Ford made his announcement that he was seeking $135 million for a national swine flu vaccine program, critics who had 
kept mum until that crucial moment suddenly surfaced. 

Maybe it was the sheer hubris of President Ford and the two doctor-gods of vaccines, thinking that they could pull this off, assuming that the press 
would remain credulous and simply report the news. Maybe it was that just beneath the surface of the seemingly unified federal bureaucracies lay 
dissenters, political advisors, and scientists who told themselves that even if the decision makers did not want to hear them, the public would. Or maybe 
it was just that there was a critical mass of people who were convinced this swine flu immunization campaign was a cockeyed idea. For whatever 
reason, the critics lay in wait, ready to spring up and wag their nagging fingers of doubt, under the cloak of anonymity, if they could. 

Reporters found these skeptics, of course. It is part of a reporter’s job to ask who, if anyone, disagrees with a pronouncement, especially one as 
dramatic as Ford’s decision to start the swine flu immunization campaign. 

Two CBS correspondents, John Cochran and Robert Pierpoint, began by making the rounds of Ford’s political advisors, asking them questions about 
the real reasons for a swine flu vaccine program. Was it, they asked, a political move designed to bolster Ford’s popularity? Was it meant to counteract 
Ford’s reputation for being weak and indecisive, a bumbler? The advisors said that they themselves were skeptical of the campaign; as a group they 
conveyed a distinct lack of enthusiasm. 

Cochran and Pierpoint were not just selectively hearing the grumblers either, hr a detailed official investigation of the swine flu affair a year later, 
Richard E. Neustadt and Harvey Fineberg interviewed all the participants and verified for themselves the same surprising lack of support for the 
program. They report that they “ranged across the list of Ford’s political advisors, covering them thoroughly, we believe, from top to bottom, without 
finding an enthusiast among them.” 

Cochran and Pierpoint also learned that scientists within the Centers for Disease Control were saying privately that the national immunization 
campaign was unjustified and even crazy. 

It was a reporter’s bonanza. Here was the President, and the most revered doctors in America, stating categorically that a massive immunization 
campaign could save the nation from a looming plague. And here were the true experts, those silent minions who gave political and scientific advice, 
saying that the whole idea was loony, misguided, a political ploy, scientific idiocy. 

With their eye-opening reporting in hand, Pierpoint and Cochran were prepared. All they needed was a decision by President Ford to go ahead with 
his program. Then they could let loose and tell the nation that there was by no means a consensus that such a program was wise. 

And so, on March 24, 1976, on the CBS Evening News with Walter Cronkite, the very news program that announced President Gerald Ford’s decision 
to start the swine flu immunization program, Pierpoint said: “Some experts seriously question whether it is logjstically possible to inoculate two 
hundred million Americans by next fall. But beyond that, some doctors and public health officials have told CBS News that they believe that such a 
massive program is premature and unwise, that there is not enough proof of the need for it, and it won’t prevent more common types of flu. But because 
President Ford and others are endorsing the program, those who oppose it privately are afraid to say so in public.” 

As so often happens in politics—and journalism—once the door was cracked open for critics to enter, others followed. The next day. Dr. Sidney 
Wolfe, director of the Health Research Group, a Ralph Nader organization in Washington, came forward, echoing the concerns that Pierpoint raised. 

The stage was set for a rancorous debate. Before the vaccination program even began, before there was any money appropriated for the swine flu 
program, the sniping had started. Worse was yet to come. Something that had only been hinted at, as a sort of hypothetical possibility, but never taken 
seriously by policymakers or scientists, would turn out to be the first true nightmare of the immunization campaign. 


But, for the moment, Ford’s program went forward. After all, even though a substantial number of prominent critics had qualms, it was, in the end, hard 
to argue that it was better to do nothing, or to stockpile a vaccine, with the shadow of another 1918 flu epidemic looming. 

Geoffrey Edsall, a former professor of public health at Harvard University, happened to be at the Bureau of Biologies of the Food and Drug 
Administration when the decision was made to ask Ford to start the swine flu program. “When one of them told me they would recommend a national 
vaccination program, I questioned this on the basis of the slim evidence at hand,” Edsall said. “He replied, ‘Look, I know that the chance of a pandemic 
may be as little as 1 to 50 or even less, but if you were the President of the United States and were told that the country faced a 1 to 50 or maybe even a 
1 to 100 chance of a national disaster—which on the basis of all available evidence could largely be averted by a vaccine program—what would you 
say?’ I got the point.” 

So did Congress, which immediately approved the full $135 million that Ford requested to immunize virtually the entire nation. Although the Senate 
and the House of Representatives held hearings in which they questioned the gravity of the swine flu threat, the hearings turned out to be pro forma. Dr. 
Theodore Cooper, the Assistant Secretary for Health, testified both times that the threat was real—the 1918 flu might be coming back—and that his goal 
was to inoculate 95 percent of the population, 200 million people, a goal that had never been achieved before with any immunization campaign. 

Cooper ran the program through the Department of Health, Education, and Welfare, delegating responsibility for various parts of it to different federal 
agencies. For example, the Centers for Disease Control was responsible for monitoring the nascent swine flu epidemic and attempts to quell it. So the 
agency set up a surveillance system that would track swine flu cases throughout the country, record the progress of the immunization campaign, and look 
for adverse reactions to the vaccine. 

The Bureau of Biologies coordinated actual vaccine production, making sure that there was a good supply of a fast-growing swine flu virus and that 
there would be tens of millions of fertilized hen’s eggs available in order to grow the virus for the vaccine. In addition, vaccine makers were told to stop 
making a vaccine to protect against what everyone had thought would be the predominant flu strain in the fall, A/Victoria, and shift over to making only 


swine flu vaccine. The vaccine makers had already produced about 30 to 40 million doses of A/Victoria vaccine, but that would not go to waste, it was 
decided. It would be mixed with swine flu vaccine and given to people at high risk of becoming seriously ill or dying from the flu—mainly the elderly. 

But as the program got going, the smallest details became issues, even the very name of the disease. Pig farmers complained to the Centers for 
Disease Control that the name “swine flu” might frighten people away from eating pork. They asked, to no avail, that the flu’s name be changed to “New 
Jersey flu.” 

More serious controversy among scientists continued, and this time it took place in public. At a meeting held at the Centers for Disease Control on 
April 2, Dr. Martin Goldfield, who was New Jersey’s chief epidemiologist, and among the first to know about the Fort Dix swine flu problem, told the 
assembled bureaucrats and the press that he thought the swine flu campaign was a bad idea and that healthy people might experience serious side effects 
from the vaccine. That night, on the CBS Evening News, he was featured saying, “There are as many dangers to going ahead with immunizing the 
population as there are with withholding. We can soberly estimate that approximately fifteen percent of the entire population will suffer disability 
reaction.” 

The New York Times published a series of editorials, by Harry Schwartz, that castigated the swine flu program, arguing that it was scientifically 
unjustified and that the vaccine might prove dangerous. 

At first, the critics had little effect on the advice given to the public. The Department of Health, Education, and Welfare, for example, analyzed what 
newspapers across the country were saying in their editorial pages. It looked at eighty newspapers from sixty cites and determined that, as of April 2, 
1976, 88 percent had supported the swine flu program. 

Some scientists, including Dr. Edwin Kilbourne, the virologist who had been a key advisor to the vaccine program, wrote letters to the editor of The 
New York Times taking issue with Schwartz’s editorials. But increasingly other scientists were starting to say publicly that they thought the swine flu 
immunization effort was ill-advised. Even Dr. Albert Sabin of polio fame, who was last seen standing at President Ford’s side as he announced the 
swine flu campaign, began questioning it now that it was underway. He spoke at the University of Toledo on May 17, recommending that the vaccine be 
made but held in storehouses unless and until it was clear that a deadly swine flu epidemic was in progress. And Dr. J. Anthony Morris, an administrator 
at the Bureau of Biologies, the very agency of the Food and Drug Administration that evaluates vaccines and rules on their safety, began speaking out 
against the program. He said that it would be dangerous to give the vaccine to so many and that the vaccine was likely to be ineffective in any case. 

With the steady drip of criticism, the tide started to turn, as reflected by the views of newspapers that had initially been supportive of the 
immunization program. When the Department of Health, Education, and Welfare surveyed the nation’s newspapers in May, it found that only 66 percent 
were still promoting the swine flu program, a big drop from the 88 percent that supported it a month earlier. 

On June 2, the vaccination program got more bad news. Parke-Davis had made several million doses of vaccine, but had mixed up its viruses. Instead 
of making vaccine against the swine flu strain found in New Jersey, it had made vaccine against the strain that Dr. Richard Shope had isolated from pigs 
forty years earlier. The company would have to throw away all of that vaccine and start over again using the correct virus. Other companies had their 
own problems making enough vaccine when they discovered that they were getting lower vaccine yields than they expected—one dose of vaccine per 
egg instead of two. 

Outside the United States, other nations looked on with detachment. Some could not afford a campaign like the one underway in America; others were 
wary and decided to simply stockpile the vaccine and possibly provide it to people at high risk of serious illness if they were infected with the flu. 
There were a few countries, like the Netherlands, that decided to follow the U.S. lead and immunize, but they were the exceptions. Dr. Nancy Cox, who 
is current chief of the influenza branch at the Centers for Disease Control and Prevention, as the agency is now called, says that it is not surprising that 
the United States was virtually alone in the world in reacting so strongly to the threat of a deadly influenza epidemic. The seminal events—the 
emergence of the swine flu and the death of a young soldier—took place on American soil. “That always makes a country much more likely to act,” she 
said. Moreover, Cox added, even though many countries had an air of detachment, that does not mean they were not concerned. “Many throughout the 
world were extremely worried and were watching,” to see if the Fort Dix virus was going to spread and be a killer. 

Yet, some argued, the evidence was going the other way, starting to show that the Fort Dix virus might be a dud. In July, in an experiment that still 
dismays some virologists, British scientists inoculated six volunteers with the New Jersey swine flu virus. Five got only a mild disease and the sixth had 
no signs of illness. The scientists and volunteers were lucky, Kilbourne noted. “It has always seemed to me that the investigators took a shocking risk in 
inoculating humans with a virus of unknown potential—indeed with the potential of starting an epidemic,” he said. But the study was not criticized as 
unethical; rather it was cited as a reason to doubt the wisdom of a vaccine program. Britain’s leading influenza expert. Sir Charles Stuart-Harris, said 
that “it is indeed highly questionable whether the amount of vaccine required for those between 20 and 50 years of age should be prepared at the present 
time for any country, including even the United States, until the shape of things to come can be seen more clearly.” 

The next blow was the results of the field tests of the swine flu vaccine—the attempts to see if volunteers who were given the vaccine developed 
antibodies that would protect them against the swine flu. The vaccine worked well in people over age twenty-four—those who received it developed 
abundant antibodies against the swine flu. But children were not well protected, which meant that much more vaccine would have to be produced and 
that children would have to be induced to return for a second vaccine shot, complicating efforts to immunize the population. Yet it was crucial to 
vaccinate children, who might be expected to spread the flu in schools and day-care centers, sparking an epidemic. 

In a season of bad surprises, none surpassed the next to beset the swine flu program. The vaccine makers announced that they could not get liability 
insurance for the vaccine. And until they could, they said, they would not bottle it. 

The four vaccine manufacturers had hinted all along that insurance could be an issue, but those concerns were more or less swept aside by federal 
officials concentrating on the logistics of getting a vaccine program of unprecedented scope underway in record time. The American Insurance 
Association and individual insurance companies had argued that the federal government should indemnify the vaccine makers, but few in the government 
took them seriously. The thought was that they were bluffing. Federal officials were convinced that all that would be necessary to satisfy the insurance 
industry would be for the government to assure them that it would be responsible for warning against possible side effects and for making sure that those 
vaccinated gave their informed consent. 

That idea was nonsense, the insurers retorted. The more they thought about the liability problem, the worse it seemed. 

At one insurance company, whose officials spoke to historians of the episode under condition of anonymity, the problem surfaced when some junior 
underwriters brought the problem to the management’s attention. The company’s president says that the underwriters focused on their own personal 
responsibility if the company were hit with big claims from people who said the vaccine injured them. “Their worry,” the president said, “was, ‘how 
would a catastrophic award look on my record?”’ But once the issue was raised, more and more people at the company got concerned. And, the 
executive says, as the liability question worked its way up through the management ranks, “the higher it got, the more it was seen in the broader 



management context, claims and suits: incalculable amounts of overhead cost for which we had unlimited liability. Our vice president ... decided not to 
insure. Then he put his decision to me, which he usually wouldn’t do, because of the White House announcement, the public affairs aspect. I simply 
confirmed his decision ... If the public really was endangered, the government should take the risk; it certainly could, we wouldn’t.” 


Until President Ford launched his swine flu campaign, few outside of drug companies had thought much about who was liable when someone claimed 
injury from a vaccine. There had, however, been one notable vaccine lawsuit, and it had sent chills through the industry, making the companies wary of 
what might happen with a swine flu vaccination campaign. 

The litigation involved a polio vaccine, made by Wyeth Laboratories, and it had concluded in 1974, just two years before the swine flu program was 
announced. The case, known as Reyes v. W\>eth Laboratories , Inc ., involved an eight-month-old baby who got polio after receiving a Wyeth vaccine. 
Experts testified that the company had done nothing wrong and that the baby’s case of polio was probably not related to the vaccine. But Wyeth lost and 
was ordered to pay $200,000 to the child’s family. Wyeth appealed to the Supreme Court, but the Court refused to hear the case and the judgment against 
the company held. 

Neustadt and Fineberg, in their postmortem on the swine flu affair, tartly summed up what the Reyes case meant to vaccine manufacturers. The courts 
had ruled that Wyeth had failed to adequately warn of its vaccine’s dangers. “Never mind that the company had included in cartons for shipment a 
printed form which did contain adequate warning. Never mind that experts had testified at trial that this particular case was not vaccine-related. Wyeth 
would pay (and did). The suffering was real and Wyeth had the only deep pocket available.” 

What might happen if an entire nation got a flu vaccine? By chance alone, tens of thousands of people who were vaccinated would come down with 
some illness after getting a flu shot and some would die. After all, tens of thousands of people get sick and many die every day. That is simply the normal 
course of events. But what if some of these people claimed that the vaccine made them sick, or led to the deaths of loved ones? What would a jury say if 
confronted, for example, with a child who began having severe epileptic seizures within hours or days of being immunized against swine flu? How 
sympathetic might a jury be to a large company that argued that epilepsy was coincidental and not related to the vaccine when they saw the tearful 
parents and the concerned doctors who argued the opposite? Or how about the young woman who got multiple sclerosis after her flu shot? Or the 
middle-aged man who suffered a heart attack or stroke? Then multiply those cases by tens of thousands, and companies could envision financial 
catastrophe. 

Even worse, what if the vaccine really did cause a disease, albeit one that was not known when the vaccine campaign began? How well would 
companies fare if plaintiffs’ lawyers argued that the companies should have known, or that they actually did know about the association between the 
vaccine and the disease—that obscure and unpublished data buried in their files actually told them about it but they hid those findings and hoped no one 
would ever discover them? 

It simply was not worth taking a chance, the companies reasoned. No matter if they warned of any and all known dangers of the vaccine. No matter if 
they could easily explain to the scientific community the illnesses and deaths that were bound to occur by coincidence when more than 100 million 
people were vaccinated. The fact remained that the companies could be sued, and they could lose big. Even if they won, they could be saddled with 
immense costs of defending themselves against a barrage of lawsuits. 

Dr. Hans H. Neumann, who was director of preventive medicine at the New Haven Department of Health, explained the problem in a letter to The 
New York Times. He wrote that if Americans have flu shots in the numbers predicted, as many as 2,300 will have strokes and 7,000 will have heart 
attacks within two days of being immunized. “Why? Because that is the number statistically expected, flu shots or no flu shots,” he wrote. “Yet can one 
expect a person who received a flu shot at noon and who that same night had a stroke not to associate somehow the two in his mind? Post hoc, ergo 
propter hoc,” he added. 

In addition, Neumann wrote in his letter, within a week after receiving flu shots, 45 people will develop encephalitis and more than 9,000 will get 
pneumonia. Nine hundred will die of pneumonia. “Sequential to the immunizations? Yes, but not a consequence of them,” he said. “These are only a few 
examples of what is bound to happen the day and the week after immunizations.” 

Neumann cautioned: “It is one thing to see matters objectively in light of statistical expectations. It is quite another when it affects one personally. 
Who can blame someone for assuming the events are linked? Hence, the presumption of tort and the liability problem that is expected.” 


Even in the Department of Health, Education, and Welfare, which wanted to indemnify the companies, there was dissension in the ranks. One staff 
member, who worked for Cooper, the head of that department, told Neustadt and Fineberg why he and others objected to having the government rather 
than the vaccine makers be held liable for vaccine-related injuries: “Behind these arguments for indemnification, there were a number of assumptions 
which were untested and unsupported by facts. For one, it was contended that if the manufacturers were not indemnified, they would all stop making 
vaccine. But the number of companies in this business had been diminishing for a long time for reasons totally unrelated to liability. We just couldn’t buy 
this—that continued liability would drive them out. And then there were other unsupported assumptions, just sort of out there, loping across the plains.” 

As the vaccine makers met repeatedly with lawyers for the Department of Health, Education, and Welfare, they became increasingly frustrated. One 
company lawyer explained: “We would open every meeting with a heartfelt refrain for the HEW lawyers: ‘We need legislative relief. Nothing short of 
that is going to do it. Chairman Rogers [Paul G. Rogers, chairman of the House Subcommittee on Health and the Environment] is willing to put it in a 
bill. We need legislative relief.’ That was our first paragraph at every session. It fell on absolutely deaf ears.” 

Inevitably, vaccine production was delayed. 

On May 21, a leading vaccine maker, Merrell National, told the chief lawyer for the Department of Health, Education, and Welfare that the company 
would not provide the swine flu vaccine unless the federal government provided indemnification. On June 10, the insurers for Parke-Davis and for 
Merrell National told the companies that their liability coverage for the swine flu vaccine would expire on July 1. The only solution would be for 
Congress to pass a law requiring the federal government to insure the vaccine makers. 

On July 15, Merrell said it would be stopping its vaccine production entirely and that it would not even purchase eggs after July 20. 

Congress held hearings. The insurance companies did not budge. They simply could not assume the risk for the vaccine makers, they insisted. 

The vaccine manufacturers, in the meantime, were making the swine flu vaccine in bulk but were not putting it in vials so it could be distributed. It 
would take weeks to package the vaccine, delaying even further the start of an immunization campaign that now was beginning to seem hopelessly mired 
down. 



The impasse lasted until August 1, when a swine flu scare spurred Congress to act. 

At an American Legion convention in a Philadelphia hotel a group of people fell ill and twenty-six died of a mysterious disease. It seemed to be a 
respiratory disease. It looked, in fact, like the flu, and some doctors said publicly that the men might have died from swine flu. For four days, while 
television stations showed funerals of the Legionnaires and the new disease made headlines, it seemed that the predicted flu epidemic had begun. 

On August 5, the Centers for Disease Control completed its laboratory studies of the disease. Whatever was sickening these men, the data showed, it 
was not swine flu. (Later, the culprit turned out be a hitherto unknown bacterium that had gotten into the hotel’s air-conditioning system and was pumped 
throughout the building.) But even though Legionnaires’ disease, as the illness became known, was not swine flu, the message was not lost on Congress: 
if it had been swine flu instead, the criticisms of Congress would have been withering and the ensuing panic impossible to counter with arguments about 
liability insurance. If it turned out that the American people were denied a vaccine because Congress refused to give legal protection to the vaccine 
makers, it could be a political nightmare. So Congress acted quickly, passing a “tort claims bill’’ that required that any claims arising from the swine flu 
vaccine be filed against the federal government. The bill, which came before the Senate on August 10, was rushed through without hearings or a 
committee report. The next day, it went to the House of Representatives, where it passed even though many members had not seen the legislation. 

Senator Harrison A. Williams, Jr., of New Jersey, said that the law broke new ground. “This is pioneering, in a sense,” he said. But, he added, “it is 
in response to an emergency.” 

In the House of Representatives, Paid G. Rogers of Florida urged Congress to step in to help the vaccine makers. The federal government, he 
explained, has “asked the drug companies to produce this vaccine. We have told them how to do it. We have told them the dosage we want, what 
strength. We gave them the specifications because we are the only buyers, the Government of the United States. This is not the usual process of going out 
and selling.” But “if someone is hurt, we think people ought to have a remedy.” 

On August 12, President Ford signed a bill into law committing the federal government to insuring the swine flu vaccine makers against claims that 
their product injured people. 

A Gallup poll taken on August 31 found that 95 percent of Americans had heard of the swine flu vaccination program and that 53 percent planned to 
take part. Although officials at the Centers for Disease Control were disappointed—they were aiming for 95 percent participation—the poll nonetheless 
showed that the message had gotten through. An ominous flu could be on its way, a repeat of 1918’s epidemic, and the government was going to sponsor 
an unprecedented immunization program to protect Americans. 


The first Americans were immunized on October 1. Ten days later, the first deaths occurred. 

Three elderly people in Pittsburgh, all of whom had heart problems, died suddenly after receiving swine flu shots. All had gotten their shots at the 
same clinic. All had had shots from the same batch of vaccine. And, reported the Pittsburgh Press, that same batch of vaccine had been delivered to 
twelve other clinics in Allegheny County as well as to clinics in twenty cities across the country. 

The media swarmed to the Pittsburgh clinic, and the next day, October 12, Dr. Cyril Wecht, the Allegheny County coroner, fanned the flames of fear, 
going before CBS television cameras and saying that a bad batch of vaccine “is definitely a possibility that must be considered.” 

Allegheny County suspended its swine flu campaign. And so did nine states. The press began a national body count. 

Some newspapers went over the top. The New York Post, for example, ran a story on October 14 headlined “The Scene at the Pennsylvania Death 
Clinic” that spoke of a seventy-five-year-old woman who “winced at the sting of the hypodermic,” then had “taken a few feeble steps and dropped 
dead.” On October 25, the paper suggested that Carlo Gambino, the mobster, had been killed by the Mafia using a swine flu shot as the deadly weapon. 

As reports of the death toll proliferated. Dr. David Sencer, at the Centers for Disease Control, tried to stem the rising tide of fear. He held a press 
conference on the evening of October 12, saying that there was no evidence that the vaccine was at fault. The deaths were most likely only coincidentally 
associated with the vaccination. But the government would, of course, investigate. “We are setting up a program to look into this in great depth to 
reassure everyone that this is not a problem due to the vaccine but just some of the inherent problems of providing preventative services to large 
numbers of people, particularly those who are elderly and have underlying health problems.” 

It was the start of a tug-of-war between the Centers for Disease Control and the Pennsylvania coroner. 

The next day, October 13, Wecht announced that autopsies on two of the three people had shown that they had died of heart problems. But, he said, the 
vaccine may have spurred those deaths. “We know that substances injected into the vascular system directly produce a more exaggerated and certainly a 
more rapid reaction than when those same substances are injected into the body fat or muscle mass.” 

The Centers for Disease Control countered with its own figures on the likelihood of coincidental deaths, noting that among people aged seventy to 
seventy-four, there are 10 to 12 deaths per 100,000 people per day. So, of course, when you immunize people of that age, some, by chance, would die 
the same day. But that does not mean they died because they were immunized. 

Some medical experts were acutely aware that spurious and potentially alarming associations between the vaccine and deaths would be sure to crop 
up if they were not extremely careful. Dr. Robert B. Couch, who is professor and chairman of the department of microbiology and immunology at Baylor 
College of Medicine in Houston, said he and his colleagues went to a large nursing home near the medical college to immunize the residents with test 
batches of the swine flu vaccine. “We were welcomed; they opened the doors,” he recalled. “But then we learned they had an average of one death 
every two days.” If they immunized the residents, Couch realized, “no matter what we did we’d have a relationship between the flu vaccine and deaths.” 
So did he go ahead and immunize them anyway? “No, we did not,” Couch replied. “We thanked them very much,” he said, but “we chose to leave that 
one.” 

In the meantime, however, the public was growing increasingly jittery. To soothe their fears, President Ford and his family got their flu shots on 
October 14, and made sure that they were televised doing so. Still, the newspapers continued their body count. The New York Post, in an article that 
same day that featured a photograph of Edwin Ki I bourne, the flu expert, getting his flu shot, announced that so far thirty-three people had died in sixteen 
states. No matter how passionate health officials were in their attempts to reassure the public, the Pittsburgh scare and its aftermath were impossible to 
shake. Polls showed fewer and fewer Americans planned to be immunized. 

Nonetheless, by mid-December, 40 million Americans, a third of the adult population, had had swine flu shots, ft was twice as many as ever before 
immunized against flu in any single season and it was the largest vaccination program in history. All the while, however, a disaster was brewing. 


In the third week of November, a doctor in Minnesota called his local health officials to report that he had immunized one of his patients against swine 



flu and the man had developed a nerve disorder called Guillain-Barre syndrome. It is a rare disease, afflicting about 4,000 to 5,000 Americans each 
year, and its cause is unknown. It begins with a tingling in the hands and feet and weakness in the arms and legs. The disease can progress and affect 
nerves that control breathing and swallowing. Within one to two weeks, the symptoms reach a crescendo and then gradually diminish over a period of 
weeks or months. Most people frilly recover, but about 5 percent die from respiratory problems and about 10 percent are left with some degree of 
permanent paralysis. 

The Minnesota doctor whose patient developed Guillain-Barre syndrome said he was on the lookout for such an effect. He had heard a medical 
education tape, he said, that warned of Guillain-Barre syndrome as a possible side effect of the swine flu vaccine. 

A Minnesota health official, Denton R. Peterson, told the Centers for Disease Control about the case, but encountered little interest from the federal 
officials. Peterson was worried. He told Nenstadt and Fineberg, “We felt we were sitting on a time bomb.” Several more people in Minnesota 
developed Guillain-Barre syndrome after getting flu shots and one died. Peterson called the Centers for Disease Control again. By this time, three 
Guillain-Barre cases had surfaced in Alabama, and the next day, November 20, there was a case in New Jersey. 

At the Centers for Disease Control, Sencer’s staff began searching the medical journals, asking whether there was any hint in the published literature 
of a link between flu vaccines and Guillain-Barre syndrome. Were the cases something to be expected, a normal, though rare, consequence of all flu 
vaccines? Or was there something peculiar about this flu vaccine? Or were they simply a statistical fluke, a chance occurrence that had nothing to do 
with the fact that the patients had just been immunized against swine flu? 

A search of the published papers was reassuring. The Centers for Disease Control announced to the public in December 1976 that they had found 
reports of 1,100 cases of Guillain-Barre syndrome. One person had had a flu shot before becoming ill. But four had been struck by lightning before 
developing the disease. The published reports on Guillain-Barre hardly hinted at an association with flu vaccines, the Centers for Disease Control 
concluded. 

But that, of course, did not reveal whether this flu vaccine, the swine flu vaccine, might be causing the disease. In order to answer that question, 
epidemiologists at the Centers for Disease Control would have to know how common the disease was, which would allow them to say whether there 
had been a sudden spike in cases following the swine flu immunization campaign. On November 20, the very day that the Centers for Disease Control 
learned about the New Jersey Guillain-Barre patient. Dr. Leonard Kurland, a renowned neurologist and epidemiologist at the Mayo Clinic, got a call 
from the agency asking whether he had any information on the number of people who would be expected to get the disease, vaccine or no vaccine. 

Kurland was happy to help. He replied that, by chance, the Mayo Clinic had just finished investigating that very question. The clinic keeps medical 
records of all the residents of Olmsted County, Minnesota, where the clinic is located. Ixioking through those records from 1935 through 1968, Kurland 
and other researchers at the Mayo Clinic had discovered 29 cases of Guillain-Barre syndrome, giving a rate of about three cases for every 200,000 
people per year. 

The next question was more troubling: Had Kurland seen any patients recently who had had swine flu shots and then developed Guillain-Barre 
syndrome? Kurland, unaware of the report by Denton Peterson, was puzzled. Why, he wondered, was he being asked? The reason, he was told, was 
simply that the Centers were doing a surveillance study. But the message was not lost on Kurland. “Of course you come away with the idea that there 
was some association,” he said. 

Kurland thought it made eminent sense that there might be a relationship. After all, Guillain-Barre syndrome was a peculiar disease. It was rare—so 
uncommon that only his study group, which specialized in such projects, had ever carefully assessed how often it occurred. It was unusual. And its cause 
was unknown. But if there was a surge in the number of people getting this disease after they had received a swine flu shot, he was certainly not going to 
argue with the hypothesis. He himself had not seen any Guillain-Barre patients who had just gotten a swine flu shot, but others, of course, had. 

At the same time, however, Kurland was concerned that the data could quickly become muddied if it became known that an association between the 
swine flu shot and the disease was expected. He warned Dr. Philip Brotman, the Centers for Disease Control scientist who was in charge of keeping 
watch for Guillain-Barre cases, that his task was tricky. “It is a very tough diagnosis to make. You must have a neurologist present and at that time we 
did not have a substantive set of diagnostic criteria,” Kurland explained. The criteria were mostly descriptive: neurologists would be looking for a 
progressive nerve disease that started in the feet and moved upward through the body, causing weaknesses as nerves failed to fire properly and so 
muscles that depended on those nerves could not contract. 

Kurland said he tried to caution Brotman to be carefi.il about publicizing his investigation of the putative link between Guillain-Barre syndrome and 
the vaccine. Guillain-Barre syndrome, he emphasized, is just one of several disorders that can cause symptoms like nerve weakness and diminished 
reflexes. He feared that if it was widely known that the Centers for Disease Control was looking for an association, doctors might make a diagnosis of 
Guillain-Barre syndrome immediately if a vaccinated person came in but might reach a different conclusion if someone else appeared with the same 
symptoms but who had not received the swine flu vaccine. In other words, the very fact that the Centers was looking for an association might bias the 
reporting and make an association appear. 

“Let’s say you’re a neurologist and two patients come to see you with weakness in the legs and no apparent reason,” Kurland said. “There are many, 
many causes for weakness,” he added. But with the putative swine flu association, a neurologist will naturally ask the patients if they had a swine flu 
shot. Suppose one did and one did not. For the patient who had the shot, the doctor will immediately suspect Guillain-Barre syndrome, Kurland asserted, 
and the doctor would be likely to seize on that as an explanation for the person’s symptoms. 

The other patient, who did not have a swine flu shot, poses more of a diagnostic problem. “You are much less sure of what the patient may have,” 
Kurland said. “There are a hundred different ways you could sign it out.” And so, he said, those who were not vaccinated are much less likely to be 
diagnosed as having Guillain-Barre syndrome just as those who were vaccinated were much more likely to be told they have the disease. 

Kurland believes his concerns were borne out. Within a few days after the Centers for Disease Control called him, he heard from other neurologists at 
the Mayo Clinic who had also been notified. “By this time, with the publicity, a vaccinated person, I believe, was far more likely to be labeled GBS in 
the sign-out diagnosis,” he said. 

Calling on neurologists in eleven states to report all new cases of Guillain-Barre, the Centers for Disease Control soon got what it feared: doctors 
from across the country started sending in reports of recently immunized patients who developed the nerve disease. 

The reports were ominous, some medical experts said. Few people with Guillain-Barre syndrome became ill in the week after they were vaccinated. 
Most got sick two to three weeks after their flu shot and few got the neurological illness four or more weeks after their inoculation. 

Dr. Lawrence Schonberger, a young medical epidemiologist at the Centers for Disease Control, was put in charge of analyzing the data. The more data 
he got, the worse it was starting to look and the more scientists and administrators at the agency began to wonder what they should do. After all, the 
Centers for Disease Control had started this major immunization campaign and now it looked like not only was there no danger from swine flu but the 



vaccine itself might be injuring people. 

“I would present what 1 was doing at higher and higher levels at the CDC,” Schonberger said. “It peaked when I was talking to the director of the 
CDC.” On a conference call while Schonberger sat in the office of David Sencer, the director, were leading academic experts who were helping Sencer 
decide what to do. The decision was that the association was not quite pinned down. On Wednesday, December 15, the Centers notified doctors across 
the nation that they should continue giving swine flu shots. 

Schonberger felt that he just hadn’t made himself clear. “It was visual, I could see the visual and say there’s a pattern here. I wasn’t sure I could 
communicate that,” he said. He woke up from his sleep at two o’clock the next morning, shouting to his wife, “Rachel—I’ve got it.” He suddenly knew 
how to analyze and present the data so that everyone would see why he was convinced that the vaccine was causally linked to Guillain-Barre syndrome. 
That morning, he rushed to work and began redoing his analysis. A couple of additional cases of Guillain-Barre syndrome had been reported by then, 
making the association stronger. This time he was persuasive. On Thursday, December 16, Sencer conceded that the swine flu vaccination program must 
be stopped because of the possibility that the vaccine might be causing Guillain-Barre syndrome. 

That day, with President Ford’s agreement. Dr. Theodore Cooper, Assistant Secretary of the Department of Health, Education, and Welfare, 
announced that the swine flu immunization campaign was over. There had been not a single case of swine flu and the prospect of any danger at all from 
the vaccine was chilling. 

The press was not kind. Harry Schwartz, the New York Times editorial writer, termed the swine flu campaign a “fiasco.” Writing on December 21, he 
blamed, among other things, “the self-interest of the government health bureaucracy which saw in the swine flu threat the ideal chance to impress the 
nation.” 

Reports of Guillain-Barre cases continued to pom' in to the Centers for Disease Control. But even as the toll of the injured and dead mounted, some 
scientists echoed the concerns that Kurland had voiced early on. The problem, some neurologists told the federal scientists, was that the disease was 
poorly described and so doctors could include a variety of symptoms under the rubric “Guillain-Barre.” At a meeting on December 29, Dr. Dale 
McFarlin, who was chief of the neuroimmunology branch at the National Institute of Neurological and Communicative Diseases, spelled out his concern. 
“1 think until you have some hard-nosed criteria,” he said, “these data don’t really mean very much.” 

But, at a time when ironies and mistaken assumptions were making a shambles of the swine flu vaccine, the secret irony of the Guillain-Barre link was 
perhaps the wryest one. The whole alarm came about because the Minnesota doctor who first reported a flu shot patient who got the disease had 
misheard an audiotape. He thought the tape warned that Guillain-Barre syndrome might follow flu shots. In fact it said just the opposite. It had used the 
disease as an example of how a faulty association could be drawn between a disease and the vaccine if, by chance, a person who had had the vaccine 
happened to become ill for reasons having nothing to do with the vaccine. 

The tape, unearthed by Neustadt and Fineberg in their investigation of the swine flu affair, was of a lecture by Dr. Paul F. Wehrle, who was speaking 
at a conference at the University of California in Los Angeles. He said: “Problems with diseases that may be confused or incorrectly interpreted as 
induced by influenza vaccine 1 think will occupy a lot of our time and a lot of our attention. We have at any one time in the state of California somebody 
who is in the process of developing the Landry-Guillain-Barre-Strohl or Guillain-Barre syndrome, the paralytic episode with sensory loss and so on, 
just spontaneously. Usually we have no indication of anything that’s setting this kind of problem off. I can assure you, though, that if someone is 
developing this and receives the influenza vaccine within about thirty days of the time of onset of that illness, this influenza vaccine will be blamed 
either for initiating it or making it worse.” 


The aftermath of the fleeting campaign to immunize all Americans against the swine flu was a tidal wave of litigation. People with Guillain-Barre 
syndrome were demanding compensation. So were people with a myriad of other diseases—multiple sclerosis, rheumatoid arthritis, polymyositis, 
fainting spells. Some reported that the vaccine gave them flu-like illnesses causing them to miss days at work. Others claimed they had heart attacks or 
strokes, even impotence. All said they had become ill after receiving a swine flu shot. All wanted the government to pay. The government, after all, had 
said it would be responsible for compensating people who had been injured by the swine flu vaccine. And now here they were—the injured. 

The centerpiece of the litigation hinged on a study by the Centers for Disease Control, which reported on 1,098 cases of Guillain-Barre syndrome 
reported by state and territorial health officers. The risk of getting Guillain-Barre syndrome appeared in the first six weeks after people got a flu shot, 
peaking in the third week. The Centers concluded that the vaccine increased people’s risk of getting the disease eightfold, and that the risk period 
extended for ten weeks after the immunization. 

The Centers also turned up people with a variety of other neurological disorders that commenced after the flu shots: facial paralysis, nerve 
inflammation, encephalitis injuries to nerves of the hands or feet, brachial nerve inflammation, inflammations of the optic nerve, people whose nerves 
were losing their insulating layer, called myelin. 

The Guillain-Barre cases, however, stood out, triggering the law requiring that the federal government compensate vaccine victims. The decision was 
to compensate anyone who got the disease within ten weeks of a swine flu shot. The cases were to be tried by federal district judges, without a jury, and 
so it would be up to the judges to decide who had a legitimate claim and who did not. 

The law allowed people to file claims within two years after their injuries, and the claims steadily dribbled in. In September 1977, 743 claims had 
been filed, seeking $325,671,708 in damages. There were also 67 claims of wrongful death, including 19 of death from Guillain-Barre syndrome, and 
these claims sought an additional $1,032,948,179. (This included a claim for $1 billion that was subsequently withdrawn.) Neil R. Peterson, a Justice 
Department lawyer who gave an accounting of the claims to Congress, said at the time that about 20 a week were coming in and that he expected that the 
final tally would be 2,500 claims. But by May 1980, there had been 3,917 claims filed, seeking more than $3.5 billion in damages. 

Forjudges, the lawsuits were an ordeal. These were not clear-cut cases and they did not involve a well-defined disease. Instead, as doctor after 
doctor testified in court, Guillain-Barre disease was poorly defined and its cause was unknown. Its symptoms could be anything from mild weakness in 
the legs to total paralysis. There was no definitive laboratory test for the disease, although there was at least a common clinical sign: doctors have found 
increased levels of protein in patients’ cerebrospinal fluid, levels that start to rise a few days after symptoms appear and continue to increase for the 
next four to six weeks. But there can be other reasons for increased amounts of protein in a person’s cerebrospinal fluid. And not everyone who claimed 
they had Guillain-Barre syndrome had had this test; some who had had it did not have increased protein levels. 

Some medical experts thought that Guillain-Barre syndrome could be triggered by a viral illness—colds and flu or diarrhea, in particular—or a 
vaccination, like the swine flu shots. The idea was that the body would make antibodies in response to the disease or the vaccination. Some of those 
antibodies could, by accident, start to attack and destroy the fatty sheath of insulation that surrounds nerves. The result could be Guillain-Barre 




syndrome. Nonetheless, the hypotheses were speculative. 

The medical mysteries swirling around the disease were irrelevant to the litigation, however. The only requirement for people seeking compensation 
was that they show that their complaints were caused by the disease and that they developed the disease within weeks of being immunized. 

It was not as straightforward as it sounded, however, to determine who, of the thousands of plaintiffs, should be compensated. 

The story of the swine flu litigation played out in the courtroom of one federal judge in particular, Sherman Finesilver, of Denver, who found himself 
responsible for hundreds of cases and who decided that he needed help to cope with them 

The difficulty, as Finesilver immediately realized, was that the swine flu cases were not clearly defined situations in which a young, robustly healthy 
person had a swine flu shot and then, shortly afterward, developed Guillain-Barre syndrome. There was an elderly woman with a checkered medical 
history. A man who got Guillain-Barre syndrome so long after the flu shot that it was hard to argue cause and effect. Nothing was simple. Yet Finesilver 
found himself called upon to decide between conflicting testimony from medical experts and to determine which expert to believe. “I had to ferret out 
where the causal connection was,” Finesilver said. 


Men line 


up in Love Field, Texas, in 1918 to have their throats sprayed with antiseptic as a preventive measure against the flu (Courtesy of the National Archives, 165-WW 269 B-36) 



An influenza ward in U.S. General Hospital # 16 in New Haven, Connecticut, in 1918. Sheets were hung between the beds in an attempt to contain the virus ( Courtesy of the National Archives, 165-WW 
269 B-40) 



Public health departments distributed masks during the pandemic in an effort to prevent the spread of the virus. Here the 39th Regiment, on its way to France, marches through the streets of Seattle, 
Washington, wearing masks provided by the American Red Cross ( Courtesy of the National Archives. 165-WW269 B-8 ) 










A man is turned away by a Seattle trolley conductor because he is not wearing a mask ( Courtesy of the National Archives, 165-WW269 B-l 1) 


An unidentified minor league baseball game in 1918 ( Courtesy of Stanley B. Burns, M.D., and The Burns Archive ) 


Johan Hultin and his colleagues in Brevig, Alaska, in June 1951, standing in the mass grave of flu victims whose bodies had been preserved by permafrost since 1918. From left, Hultin, Otto Geist, Jack 
Layton and Albert McKee ( Courtesy of Johan Hulun) 













People lining up for flu shots in New Jersey during the 1976 influenza immunization campaign (Courtesy of the Centers for Disease Control) 












In August 1997, Johan Hultin returned to the mass grave in Brevig, Alaska, to look for lung tissue. He found the corpse of a woman whose lungs had been preserved since 1918. Here he crouches in the 
grave beside the woman’s remains ( Courtesy of Johan Hulun.) 



Jeffery Taubenberger and Ann Reid examine DNA readouts at the Armed Forces Institute of Pathology in Washington, D.C. They are studying tissue samples 

determine what made the 


from victims of the 1918 flu to try to 
virus so deadly ( Courtesy ofEric H) 



Electron micrographs of the influenza A/PR/8/34 virus, which was isolated in Puerto Rico in 1934 ( Courtesy of M-THsu and Peter Palese) 












Lung tissue samples, preserved in paraffin, from victims of the 1918 flu. These and more than 3 million other tissue samples are stored in the National Tissue Repository maintained by the Armed Forces 
Institute of Pathology (Courtesy of Eric Haase) 



He found himself asked to make decisions that depended on two areas he had avoided in his academic career: statistics and medicine. “I became a 
lawyer because I didn’t like science or medicine,” Finesilver said. But faced with the swine flu vaccine cases, he learned. 

Finesilver enrolled in neurology courses at the University of Colorado’s Health Sciences Center in Denver. He was an odd sight in the classroom, 
dressed in a suit, when the hundred-odd yoimg medical students were attired in jeans, looking like the “rejects from a foreign army,” Finesilver recalled. 
“They stared at me—this guy in the back of the room taking notes.” But he absorbed the technical details. “To this day, I can tell you paragraph 56 in the 
neuropathy syndrome” in the neurology textbook, he said. 

The problems were evident from the very first swine flu case to reach Finesilver’s courtroom. The patient was Jennie Alvarez, a sixty-three-year-old 
woman who lived in a small farming town near Greeley, Colorado. She had worked at a variety of jobs until her retirement in 1975; her most recent one 
was housekeeper at the county hospital. 

On October 28, 1976, Jennie Alvarez had a swine flu shot. Three weeks later, she said she began feeling tired and drained of energy; she complained 
of shooting pains in her shoulders, elbows, wrists, and knees. Seven months after her flu shot, Alvarez was hospitalized. The diagnosis: Guillain-Barre 
syndrome. Two years later, when she finally had her day in court, her legs were paralyzed and she used a wheelchair. 

On the face of it, it sounded simple. Cause and effect. But the more that was known about Jennie Alvarez’s medical history, the less clear her story 
became. 

Jennie Alvarez had had a complicated medical story, dating back to 1968, when she was diagnosed with arthritis. It became so severe that she was 
hospitalized in April 1976, and her medical record stated that she “had arthritis all over and could hardly get around and that she walked with a marked 
stoop and very slowly because of the pain and discomfort.” 

But arthritis was not her only medical problem. She also had intestinal ailments, such as ulcers, gastritis, colitis, and diverticulosis, as well as 
arthritis in her neck and shoulders. At times she complained of aches in her legs and hips. In October 1975 and in April 1976, her doctor, Robert Porter, 
diagnosed Alvarez with “nervous exhaustion.” 

Alvarez, however, argued that her flu shot threw her into a downward spiral of increasing fatigue and debilitation that culminated with Guillain-Barre 
syndrome. She said that as the weeks and months passed after she had been immunized against swine flu, she became progressively weaker. Although 
she had had medical complaints, she had once been a vigorous woman, she testified. In the spring of 1976, for example, she planted a vegetable garden. 
That summer, she said, she painted her kitchen and tiled her bathroom floor. 

Alvarez said that her problems began three weeks after she had her swine flu shot. She became bone-weary, so exhausted that she could not even cook 
Thanksgiving dinner and so tired that she sent her family home early on Christmas Day, asking them to leave right after dinner because of her fatigue. In 
those dreary months that followed her flu shot, Alvarez said, she found herself lying down in the middle of the day, needing to take a rest. When she went 
to church, she dared not kneel because she could not raise herself when she did. On top of the fatigue, Alvarez said she was plagued with sharp pains in 
her shoulder, elbows, wrists, and knees. 




Alvarez’s lawyers argued that her symptoms were caused by a mild form of Guillain-Barre syndrome, a subclinical disease that was triggered by her 
flu shot and that “smoldered” for seven months. It ignited in May 1977 when she developed gastroenteritis, Alvarez’s lawyers said. That illness caused 
her subclinical Guillain-Barre disease to erupt, violently attacking her nerves and resulting in a characteristic, full-blown case of Guillain-Barre 
syndrome. 

Lawyers for the federal government argued that Alvarez was suffering from progressive arthritis, which explained her weakness and aches and pains. 
Her Guillain-Barre syndrome, diagnosed in May, was caused solely by her gastrointestinal disease, they contended. 

Eight doctors testified at Alvarez’s trial. Testifying for Alvarez were Dr. Martin Lewis, who was professor and chairman of the department of 
neurology at Georgetown University, Dr. Charles Poser, a professor of neurology at the University of Vermont, Dr. Sidney Duman, a neurologist in 
Denver, and Dr. Peter Quintero, also a Denver neurologist. Testifying for the government were Dr. Barry Arnason, professor and chairman of the 
department of neurology at the University of Chicago, Dr. James Austin, professor and chairman of the department of neurology at the University of 
Colorado Medical Center, Dr. Stuart Schneck, a professor of neurology and neuropathy at the University of Colorado Medical Center, and Dr. Lawrence 
Schonberger, the epidemiologist at the Centers for Disease Control whose data analysis convinced the government to stop the swine flu immunization 
campaign. 

Those who believed Alvarez was a swine flu vaccine victim subscribed to the smoldering-illness hypothesis, saying that her flu shot stimulated her 
immune system, priming her body to respond with Guillain-Barre syndrome when she developed diarrhea, nausea, and vomiting in May 1977. The 
experts did not agree on all of the details of their hypothesis. But, as Finesilver wrote in his opinion: “We are dealing with a constantly evolving, 
uncertain medical science. While Plaintiff’s theories diverge at certain points, there is a common thread among them, i.e., the swine flu vaccination 
produced a malfunction in the immune system which caused it to react improperly to the gastroenteritis.” 

The experts testifying for the government argued that the swine flu shot had nothing to do with Alvarez’s medical problems. Her complaints, they said, 
stemmed from her arthritis and not from a disease of her nerves. Yes, they said, she did apparently develop Guillain-Barre syndrome in May 1977. But, 
they added, that illness was most likely precipitated by the virus or bacterium that caused her gastrointestinal illness. Although the cause of Guillain- 
Barre syndrome is not known, these experts argued that it sometimes follows an infection or a vaccine injection. And when that happens, they said, the 
syndrome occurs in weeks—not seven months—after the triggering event. There is no such thing, they said, as a “smoldering” Guillain-Barre syndrome. 

Finesilver was not persuaded by Alvarez’s medical experts. He wrote: “It is unfortunate that Mrs. Alvarez suffers from this enigmatic disorder. She 
has demonstrated throughout her lifetime attributes of hard work, frugality, and family concern. However, the fact remains that only those illnesses which 
are proven to be causally related to the vaccine are compensable.” And Alvarez, Finesilver concluded, “has failed to establish by a preponderance of 
the evidence that the GBS from which she suffers was caused by the immunization.” 

Faced with 126 cases from six states, Finesilver did not relish his task of deciding who should be compensated and who should not. He realized that 
rule 706 of the Federal Rules of Evidence, which set up standards for judges to use in their courtrooms, allowed judges to appoint panels of scientific 
experts who would work independently of the plaintiffs and the defense and try to sort out where the truth lies. Finesilver decided to appoint a panel of 
three medical experts to help with the swine flu vaccine cases. “I was the first to use rule 706,” Finesilver said. 

The panel members, Dr. Stanley Appel, a neurologist at Baylor College of Medicine in Houston. Kurland of the Mayo Clinic, and Dr. Clark Millikan, 
a neurologist at the University of Utah School of Medicine in Salt Lake City, agreed to conduct medical exams of the plaintiffs, review all documents 
submitted by lawyers on either side, and decide whether the plaintiffs’ injuries could have been caused by their swine flu shot. 

It worked, Finesilver says. Of the 126 cases, he settled all but four out of court. 


While the lawsuits poured in to the federal government, Leonard Kurland found himself unable to forget the swine flu vaccine problem. The more he 
investigated, the more he doubted whether the vaccine ever had anything to do with Guillain-Barre syndrome, becoming convinced that the entire 
association was spurious, a consequence of biased reporting. 

The first hint came when Kurland saw data from the armed forces, where 80 percent of the 2 million people on active duty were immunized—a total 
of 1,700,000 people. In fact, Kurland said, they each got double doses. The military, he says, “wasn’t taking any chances.” The question was: Did 
Guillain-Barre syndrome strike these people after they had swine flu shots? The military doctors were careful in diagnosing the disease, sending people 
to hospitals where they were seen by neurologists. Yet, Kurland notes, there was no association between the swine flu vaccine and Guillain-Barre 
syndrome in these military personnel. “We found 13 cases in the three services just after the vaccine,” Kurland said. Then, he said, he and his colleagues 
looked at the number of cases in previous years to see how many would be expected. The number? Seventeen. 

Then there was the experience in the Netherlands, which had jumped on the swine flu bandwagon, unlike virtually any other country, and vaccinated 
more than 1.5 million people. There was no increase in the numbers of people getting Guillain-Barre syndrome. 

Kurland turned to the Mayo Clinic data, which contained the medical records of all residents of Olmsted County. Forty thousand people got the 
vaccine; no one had a well-documented case of Guillain-Barre syndrome occurring within weeks of the flu shot. There was one case, but it was hardly 
what a specialist would call documented, Kurland notes. 

The woman, Kurland says, was not seen by a neurologist but instead was examined by a family doctor. The documentation consisted of a note stating 
that the patient was an eighty-year-old woman who had had weakness in her legs, and since she had had a swine flu shot, it was most likely that she had 
Guillain-Barre syndrome. “There wasn’t enough evidence to call that a case,” Kurland remarked. 

So why did the Centers for Disease Control find an association between the swine flu vaccine and Guillain-Barre syndrome? The answer was clear, 
Kurland asserted. It was the old problem that he had worried about from the start—the problem of the self-fulfilling prophecy. 

The Centers for Disease Control, Kurland discovered, did not have a set of specific tests and symptoms to define Guillain-Barre syndrome. And, he 
said, the agency did not obtain copies of clinical records for review. Moreover, there was no follow-up of cases, even though Guillain-Barre syndrome 
can only be diagnosed with certainty when doctors have a complete record that shows how the patient’s symptoms progressed. 

Instead, Kurland says, when the Centers for Disease Control called for data, “they had students or whoever could get to the facilities in the states go 
out and try to find cases. Anything that was brought in with Guillain-Barre mentioned was put down as a potential case.” At the time, doctors were 
already aware that the Centers suspected that the flu shots might cause Guillain-Barre and so, Kurland notes, a bias was introduced. 

Kurland recalls the eighty-year-old Mayo Clinic woman with the weakness in her legs. “To make a diagnosis on that basis was shocking,” he 
remarked. Yet, he fears, that was what happened when the Centers for Disease Control put out a call for patients who had swine flu shots and then 
developed Guillain-Barre syndrome. 



Kurland was and remains a world-renowned expert on epidemiology and neurology, noted Robert B. Couch, the flu expert at Baylor College of 
Medicine. Moreover, Couch said, no matter what you think of the initial report by the Centers for Disease Control citing a link between the swine flu 
vaccine and Guillain-Barre syndrome, there have been about a half dozen studies on the relationship over the years and one thing is certain. “There 
certainly is an inconsistency between swine flu vaccine and Guillain-Barre syndrome,” Couch said. “That certainly should cast doubt on the 
relationship.” 

Lawrence Schonberger of the Centers for Disease Control disagrees. His original observation stood the strictest test, he said, one that Kurland himself 
participated in. As the dispute continued, a group of leading researchers, including Kurland, tried to resolve it by examining the actual medical records 
of each patient with Guillain-Barre syndrome in Michigan and Minnesota during the period from October 1, 1976, to January 31, 1977. They found that 
those who were immunized against swine flu were seven times more likely to develop the neurological disease than those who did not have a swine flu 
shot. While Kurland says the data were tainted by doctors’ assumptions that anyone who had a flu shot and reported neurological symptoms was likely to 
have Guillain-Barre syndrome, he nonetheless signed off on the paper. 

“That’s what he reported,” Schonberger said. “It was his study. Not my study. His.” 

The military data and the data from the Netherlands are flawed, Schonberger added. In the Netherlands, the population was small and the number of 
cases of Guillain-Barre syndrome was correspondingly small. Unconvinced that the swine flu vaccine posed a danger, the Dutch actually used it for two 
years. In the first year, Schonberger said, there was a slight increase in the number of Guillain-Barre cases. There was no increase in the second year, 
but the U.S. experience indicated that any previous flu shot made Guillain-Barre syndrome less likely to emerge after a swine flu shot. It was only when 
the Netherlands data for both years of swine flu shots were lumped together that the association went away. 

As for the military data, there were several problems, Schonberger said. The period of time when the Guillain-Barre cases were counted was three to 
four months, while the disease is most likely to occur within six weeks of a vaccination. With a longer time period, the link between the flu shot and the 
neurological disease gets washed out, he said. In addition, the military population was younger, and younger people were at less risk of getting Guillain- 
Barre. 

Epidemiologists were torn. They called upon the competing camps to debate their evidence at closed meetings of the American Epidemiological 
Society, setting up what were essentially battles of the titans. One of the first was at a meeting in Philadelphia, before an audience of about 200 leading 
experts. On the stage were Kurland and Colonel James W. Kirkpatrick, the chief of preventive medicine for the Army, facing off against Dr. Alexander 
Langmuir, a legendary Harvard epidemiologist, and Schonberger. 

“They raised their points and we raised ours,” Kurland said. The heated debate went on for nearly an hour. 

Schonberger was the Young Turk, seated among the giants and taking part in a dispute that he could never have imagined, witnessing Kurland and 
Langmuir disagreeing so heatedly. Both, he said, were icons. “It was really quite a scene. Here were two people who were my heroes in the field and 
they were arguing about my work.” 

In the end, Kurland fought a lonely battle. Ask most doctors and they’ll tell you that the swine flu vaccine caused an epidemic of Guillain-Barre 
syndrome. Ask flu experts and they’ll tell you that influenza vaccines in general cause the disease, albeit very infrequently, and that the swine flu vaccine 
was particularly adept at causing the illness. And ask any medical expert who worries about the dangers of a deadly flu outbreak and he’ll tell you that 
the swine flu fiasco gives him pause. 

“Among flu researchers, there are probably two events that have shaped how we think of the field,” said Dr. Keiji Fukuda, who is the chief flu 
virologist at the Centers for Disease Control. “One is the 1918 pandemic—the sheer bigness of the thing. It is probably the largest number of people 
dying over that period of time from an infectious disease. The next comparable event would be to go back to the fourteenth century and the Black Death.” 

The second event, Fukuda said, is the swine flu episode. “It was sort of a counterpart to the 1918 epidemic,” he said. “Something like 40 million 
people got the swine flu vaccine and several hundred developed Guillain-Barre syndrome. But no pandemic appeared. These things have haunted 
people.” 

The lesson from 1976, Fukuda concluded, “is that if a new virus gets identified or reappears, you don’t want to jump the gun and assume a pandemic 
is happening.” 
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JOHN DALTON’S EYEBALLS 


It was the customary Tuesday lab meeting at the Armed Forces Institute of Pathology. The setting was the usual pretty, but windowless, room in the 
bunkerlike building. The twenty or so scientists and technicians would file in, taking their places around a glass-topped wooden conference table while 
stragglers were consigned to chairs lined up along the walls. The agenda was the same as always—the person whose turn it was to lead the meeting 
would select a current scientific paper for discussion and present it to the group, sort of the scientists’ analogue of a book club. That day, however, it 
was Dr. Jeffery Taubenberger’s turn to lead the discussion and he knew it was going to be extraordinary. 

Taubenberger, the boyish-faced leader of the group, fairly bounced as he walked into the room, carrying a small stack of photocopied scientific 
papers. One was on the histology of the eye, one on the biochemistry of color vision, and the third was the paper that had so intrigued him, an article that 
had just appeared in the February 17, 1995, issue of Science magazine, a leading journal. As the group settled in. munching sandwiches and sipping 
coffee or sodas, he began. 

The story Taubenberger was going to tell was Science magazine’s cover story. This one involved, of all things, John Dalton’s eyeballs, and was to 
lead Taubenberger, in the most convoluted of ways, to the virus that caused the 1918 flu. 


John Dalton, whose lean, somber, spectacled face stared out from the cover of Science, was a legendary chemist, born in 1766. It was he who proposed 
the atomic theory of matter—the notion that all matter is composed of invisible entities called atoms. He was so famous, in fact, that to this day an entire 
society, the John Dalton Society, exists to preserve his memory. 

But Dalton had another legacy as well. He was color-blind. At first, he did not realize that he saw colors any differently than other people. He found 
out abruptly in 1794 when he mistakenly wore a brilliant red garment instead of the black called for by his Quaker faith. His fellow Quakers made him 
acutely aware of his mistake. Fascinated, Dalton delved into his own vision defect, wondering how and why he saw the world differently than others. 
He went on to describe, for the first time, inherited color blindness. Only his brother, he reported, seemed to see the way he did. 

Dalton often said that, to him, grass and blood were the same color. Blue wildflowers were the same color as what others called “pink.” It puzzled 
him—why could others see these colors called “red” or “green,” “pink” and “blue,” when he could not? Red, he wrote, appeared as “little more than a 
shade or defect of light.” With such a famous sufferer, soon the very term for color blindness came to bear Dalton’s name. “Daltonism.” 

Eventually, Dalton hit upon a possible reason why his world was monochrome. It must be that the fluid in his eyes, the so-called vitreous humor, was 
blue rather than clear, forcing him to see the world through a filter. Red and green would then appear to be the identical drab shade of gray. There was 
just one problem with the hypothesis: Dalton could think of no way to test it without removing his eyes and checking the fluid. Even he did not want to 
make that sacrifice, so he decided on the next-best solution. When he died, he said, he wanted Iris assistant to autopsy his eyes and examine them. 

Shortly after Dalton’s death on July 27, 1844, at age seventy-eight, his assistant, Joseph Ransome, did Dalton’s bidding. He removed the eyeballs 
from the corpse and poured the vitreous humor from one eye into a watch glass. It was clear, “perfectly pellucid,” Ransome wrote. Dalton’s hypothesis 
was wrong. Then the assistant cut a nick in the other eyeball and looked through it to see if objects that were red and green appeared gray. They did not, 
leading Ransome to conclude that whatever had caused Dalton’s color blindness must have happened outside Iris eyeball, in nerves connecting the eye to 
the brain. Because Dalton was so famous and his color blindness such a puzzle, his eyeballs were preserved in a jar and kept to this day by the John 
Dalton Society of Britain. 

Now, Taubenberger told his group, more than 150 years after Dalton’s death, the moment of truth arrived. Molecular biology had become so powerful 
that scientists, armed with a snippet of tissue from John Dalton’s eyeballs, could decide why he was color-blind. Others had laid the groundwork, 
figuring out that color blindness is caused by a mutated gene, one that has gaps where genetic information is missing, preventing the gene from 
functioning. The question was, did John Dalton have that gene mutation? Was his color blindness extraordinary or pedestrian? 

With a revolutionary technique known as PCR, for polymerase chain reaction, scientists could work with minuscule numbers of John Dalton’s cells 
that they extracted from the interior of Iris eyeball, and decide if he did—or did not—have the mutated gene. That was what the Science paper, “The 
Chemistry of John Dalton’s Colorblindness,” was about. The answer, Taubenberger told his lab group, was that John Dalton had a perfectly ordinary 
inherited form of color blindness. 


The more Taubenberger thought about the story of John Dalton’s eyeballs, the more he thought that he, too, could do something like that. He had 
discussed it with a technician who worked for him. Ann Reid, that morning, at about six o’clock when they arrived at work He dreamed that he could do 
an experiment that might make the cover of Science and that would delight lab groups around the world. His work might be the subject of hundreds, 
maybe thousands of journal club meetings and he might answer a question that had been lurking for decades. Yes, he was laboring in a little-known lab 
with a tiny group of scientists. And yes, he was unknown to the celebrities of science. But he was sitting on a molecular treasure trove. He could get 
preserved tissue from people who had died long ago—an entire warehouse of tissue. It was part of the Armed Forces Institute of Pathology, where he 
worked, and it had been established by President Lincoln himself. Lincoln had ordered that every time a military doctor examined tissue, from people 
who died or people with tumors or other diseases, the doctor had to send a piece of that tissue to the Armed Forces Institute of Pathology’s repository. 

Both military and civilian doctors provided tissue. “The pathology institute gets tens of thousands of cases submitted yearly for a second opinion,” 
Taubenberger said. The patients tend to come from university research hospitals and, until recently, the military doctors provided their services free. 
Now they charge civilian doctors for pathology analyses, although they do not charge military doctors. But there is a catch, Taubenberger noted: “When 
they send in cases for an opinion, we get to keep representative samples for our archives. We keep everything—clinical histories, glass slides, paraffin 
blocks.” Moreover, the tissue specimens preserved and stored decades ago tend to be as good as those preserved and stored today. Although medicine 
has been transformed since the nineteenth century, the art of preserving tissue specimens, developed more than a hundred years ago, has hardly changed. 
Even the so-called paraffin blocks remain. Primitive as it may seem, soaking a bit of tissue in formaldehyde and then embedding it in paraffin wax is 
still the method of choice for keeping specimens intact indefinitely. 

Over the years, the armed forces’ specimen collection swelled until it contained millions of scraps of tissue, preserved in thumbnail-sized chunks of 


paraffin wax or in jars of formaldehyde or smeared on microscope slides, all stored in cardboard boxes in a corrugated metal warehouse just a few 
miles from Taubenberger’s lab. It was a veritable Library of Congress of the dead. Surely, Taubenberger thought, there must be some gems in there. The 
challenge was to think of the right question to pose. 


Taubenberger wandered around the lab, asking himself whose tissue he should analyze. What tantalizing question could he answer? “We should do an 
analysis of somebody famous,” he mused. “We must have the tumor of somebody famous here, President Garfield or someone. 

He met that day with his boss, Dr. Timothy O’Leary, who was chairman of the department of cellular pathology, and with Dr. Marc Micozzi, the 
director of the National Museum of Health and Medicine at the Armed Forces Institute of Pathology, and told them his thoughts, inspiring the others to 
join him in trying to figure out what John Dalton-like project they should go after. Maybe they could dream up one having something to do with yellow 
fever, they thought, perhaps something involving the great tum-of-the-century doctor, Walter Reed, who had figured out that yellow fever was caused by 
a virus transmitted by mosquitoes. After all, the pathology institute was located on the campus of the Walter Reed Army Medical Center, which was run 
by the Army. But they could not decide what about yellow fever or Walter Reed himself would make a project. They thought of “camp fever” of the 
Civil War. Men had sickened and died like flies. Perhaps it would be possible to get some tissue from camp fever victims and ask if the illness really 
was typhoid, as medical historians have proposed. 

Suddenly, the idea hit. “We were sitting around when someone thought of the 1918 flu,” Taubenberger recalled. Each of the men realized that it was 
perfect. “That’s it, that’s the project,” Taubenberger said. “It just resonated with us.” They had the tissues from soldiers who died in 1918. More died of 
the flu than died in battle. Maybe they could find just the right tissue specimens, scraps of the lungs of young people who died in 1918 of the flu and 
whose lung tissue still contained fragments of the fatal virus. And maybe, if they used PCR, they could fish out those virus pieces and reconstruct the 
genetic code of the 1918 flu virus. They might learn the virus’s identity. They might even learn why it was so deadly. They might solve the murder 
mystery. 

Of course, it was a long shot. Even if they found people who had died of influenza in 1918, the virus in their lungs would be long dead and might have 
disintegrated before the lung tissue was stored. And even if the virus was still there, it was possible, if not likely, that too little of it had remained after 
storage for even the powerful methods of molecular biology to resurrect it. 

The scientists told themselves to be realistic, “ft started off as a low-key project. We thought the chances of success were pretty damn small,” 
Taubenberger said. But it was hard for them to contain their enthusiasm once they began to plan the work. “We got suckered into it,” Taubenberger 
recalled. “The more you look at it, the more interesting it is.” 

While they were waiting to begin, Taubenberger and Reid spent a couple of months reading about the 1918 flu. Both read Alfred Crosby’s America’s 
Forgotten Pandemic. Taubenberger knew about the 1918 flu only vaguely, from his days in medical school. Reid had never heard of it. Both were 
stunned when they learned of the virus’s devastation. 

“1 had no idea of the 1918 flu,” Reid said. “But the more I read about it, the more committed I became to carrying on and sticking with it until we got 
some answers. I also was amazed as I talked to people outside. Anybody over the age of about sixty had a story to tell about the flu. My next-door 
neighbor’s mother died of the flu when he was one year old. How could this huge thing happen and nobody ever talked about it?” 

Even after the work began, Taubenberger kept quiet about the project, not mentioning it outside the confines of the pathology institute. He is by nature 
precise and wary of exuberant displays of confidence or enthusiasm. He prefers taking meticulous care with his work and biding his time. 

Reid has a similar demeanor. Perhaps it is endemic among people who do the slow, tedious, precise work of molecular biology far from the 
competitive high-stakes biotechnology world. The molecular biology superstars can be publicity-hungry and voluble, but their job is to promote their 
work to other scientists and, often, to investors. People like Taubenberger and Reid were at the other end of the spectrum. They were not in the public 
eye and a substantial part of their job was to complete the tasks that had been assigned to them. While Taubenberger could and did pursue independent 
research, his main task was to set up a molecular diagnostics laboratory for the military. 

In any event, even years afterward, even when they know how the project is turning out, Taubenberger and Reid shy away from revealing the extent of 
their emotions, preferring to focus on the details of the science and being sure to include cautions and caveats. 


Taubenberger, as the lab leader, knew he was an unlikely person to go after the 1918 flu. But then agaia he had always gone his own way, avoiding the 
obvious paths to scientific fame or fortune. He was one of those men who look like kids. Even in his late thirties, when he was head of a lab group, he 
could be mistaken for a young trainee. He has a round face, round brown eyes, and a shock of straight brown hair. He dresses like a student, in brown 
corduroy pants with an ID tag on a chain around his neck—no lab coat, no suit and tie for him. He drives an old Mercedes that he bought used in 1995 
when his first child, a son, was born because he wanted a big, safe car. And he was completely unknown to the insular group of influenza researchers 
who had dominated the work on the 1918 flu. 

Even Taubenberger’s surroundings discouraged contact with the outside world. The Armed Forces Institute of Pathology is on the fringes of 
Washington. The Walter Reed campus, with its old brick buildings, is wedged in among blocks of small colonial houses on tiny lots, and nowhere near 
the scientific power centers. It is several miles from the crammed campus of the National Institutes of Health in the rolling hills of Bethesda, Maryland, 
and the towering white Navy hospital across the street where Presidents go for their physical exams. 

Taubenberger’s lab is in the most unusual building on the campus: a five-story gray concrete bunker that was built in the 1950s during the Cold War, 
designed to be bombproof. It has no windows and its walls are three feet thick. The idea was that when the atom bombs were on their way, the President 
and his cabinet would hunker down in the building, protected from the carnage outside. In fact, so taken were the military planners with the building that 
they proposed that all government buildings be made in the same way—the thick concrete walls, the lack of windows. The only thing that saved the 
federal government from an aesthetic fiasco was the discovery, just after Taubenberger’s building was finished, that the structure would not protect 
anyone against hydrogen bombs. So Taubenberger’s building remains one of a kind, a Cold War relic that has been turned into a warren of labs and 
offices. 

The pathology institute is attached to a pathology museum, an all but deserted place that until recently was one of the last remaining specimens of old- 
time museums, without interactive exhibits or displays meant to capture people’s fleeting attention. Instead, it held dusty jars with such things as a hair 
ball, taken from the intestines of an eleven-year-old girl who had been chewing on her hair all her life. It had terribly deformed fetuses in bottles. It had 
an entire leg from an elephantiasis victim in a large jar. It had a display of iron lungs from the polio era. But what it did not have was visitors. While it 



once had been located on the Mall downtown, with the other major federal museums, it was evicted more than twenty years ago to make room for the 
Hirshhom modern art museum. Most tourists, swarming over the grassy downtown Mall and into the stately museums that line it, have never heard of the 
National Museum of Health and Medicine, and even if they had, few would venture so far afield to see it. Although the pathology museum has had an 
update and remodeling meant to make it more modern, with an exhibit on AIDS and the ubiquitous interactive displays, its isolation has determined its 
fate. 

Anyone who journeys to the building to visit Taubenberger must check in with a security guard who sits behind a gray metal desk in a drab hallway. 
Taubenberger himself—he has no secretary—comes down to escort visitors to his tiny office on the third floor, with its faded and stained blue rug and 
scuffed furniture that Taubenberger salvaged from the loading dock outside where discarded desks and tables and chairs accumulate. Every flat surface 
is piled high with papers and articles from scientific journals. And every vertical surface is dotted with yellow Post-it slips on which Taubenberger has 
scrawled notes and reminders to himself. 


Taubenberger’s training was as unconventional as his position. Ordinarily, young scientists scramble to get on the fast track. The idea is to go to the best 
university that will admit you, then you travel to the best graduate school you can get into. From there you do a postdoctoral fellowship in a prestigious 
lab, if you can. Then you travel again, getting a junior faculty position somewhere and you work like crazy to do something spectacular, so good that you 
will get a tenured position, perhaps at another university. In the meantime, you try to publish, publish, publish. You travel to meetings and give talks on 
your work. You latch on to scientific superstars and hope to get noticed. It is a peripatetic life, one with no guarantees of success. And it is a life that is 
completely foreign to Taubenberger. He traveled an alternate route. 

Taubenberger was born in 1961, in Germany, the third son of a career Army officer. His father had helped build one of the first transistor computers, 
a ‘'‘mobile” computer that took up five semitrailers. For its time, around 1956, it was a revolutionary machine. “My father was already a computer 
person in the vacuum tube age,” Taubenberger said. 

The Taubenberger family lived in Europe and California, eventually settling in Fairfax County in northern Virginia, part of the sprawling and bland 
Washington suburbs, after Taubenberger’s father was posted at the Pentagon. Ever since he was four or five years old, Jeffery Taubenberger knew he 
wanted to be a scientist, the only question was what area of science. He liked nuclear physics, then chemistry, and finally settled on biology. “Life is so 
complicated—it’s really cool,” he said, explaining his choice in his usual way, devoid of introspection. 

But the Fairfax public schools did little to encourage Taubenberger, the childish-looking science lover whose other passions—classical music and 
composing—also were not part of the high school culture. The pace of the courses was slow, the work was just too easy, and Taubenberger, 
complaining that the school “wasn’t very academically rigorous,” got little sympathy from his teachers or the students who were listening to rock music 
and cheering the football team. 

There was, however, a way out. Taubenberger discovered that he could escape from his high school, skipping his senior year, and actually start 
college by enrolling in a program at George Mason University in Fairfax. It was near his home, so he would not have to worry about moving away or 
paying for a dorm room. And it promised Taubenberger a chance to take classes that might actually challenge him. So at age fifteen he began classes as a 
college freshman. That summer, he got a job at the National Institutes of Health, working on mouse mammary tumor viruses, a type of virus that could 
cause breast cancer in mice. It was 1977, and in those days researchers thought that viruses might hold the key to human cancer (they turned out to play 
no discernible role in common human cancers, like breast cancer, although they contribute to several cancers, such as cervical cancer and Kaposi’s 
sarcoma). At the time, the brightest biologists were studying tumor viruses and Taubenberger was being introduced to the cutting edge of one of the 
hottest fields of biology. He was hooked and continued working in the lab part-time after school began again in the fall. 

“It was a great experience,” Taubenberger said. He thought of transferring from George Mason and applying to a prestigious college, Harvard or 
Princeton, perhaps. Then he decided that he’d rather stay where he was so he could keep working on those tumor viruses. That experience was worth at 
least as much as an education from one of those better-known schools, he reasoned. “I decided to stay at home and work at the NIH,” he said matter-of- 
factly. He had a career plan. What he wanted to do was to get a Ph.D. in biology and then eventually head a lab, like Dr. William Drohan, the man he 
worked for at the National Institutes of Health. Drohan explained to him that credentials matter in the scientific world and that one credential, an M.D. 
degree, can open doors. Biologists who had M.D. degrees as well as Ph.D.s seemed more impressive, it was easier for them to get grants, and they were 
offered better jobs. “I had never thought of being a physician,” Taubenberger said. Drohan, he adds, “convinced me.” 

As soon as he graduated from college, Taubenberger went to the Medical College of Virginia in Richmond, a state school, with a tuition that was 
much lower than a more prestigious private college—a large part of its attraction for the frugal young man. His course of study was an M.D.-Ph.D. 
program in which students earned both degrees simultaneously. While many medical students complained of the grueling classes, the ever-ebullient 
Taubenberger was entranced. “I really got enamored of medicine,” he said. “It’s intellectually stimulating. It’s fun.” 

The Ph.D. part of the program had its own requirements. As is customary in Ph.D. programs in science everywhere, the program made it obligatory 
that everyone who gets a degree has to discover something new, complete a research project that displays intellectual rigor, and end up with a nugget of 
information that no one had found before. Each Ph.D. student has to work with an advisor, who serves as a mentor and guide and who, if all goes well, 
helps the student learn how to do original work and how to complete it well enough so that a Ph.D. committee would deem the student worthy of the 
degree. Taubenberger set out to find the perfect advisor, the person at the medical school whose work was fascinating and who could help him pose an 
answerable question and help him learn the techniques he would need to answer it. 

“I spent the first six months of medical school going around and talking to everyone,” Taubenberger said. He settled on Dr. Jack Haar, a professor in 
the anatomy department, whose interest was in how T cells, which are a class of white blood cells, develop in a spongy organ called the thymus. “I 
really liked him,” Taubenberger said of Haar. “I went to his lab and worked there on the side and during my simmer breaks.” 

The usual sequence for M.D.-Ph.D. students was to spend the first two years taking classes with the medical students, then do Ph.D. work, then finish 
medical school by doing clinical work. Taubenberger rearranged the sequence, doing his clinical work right after the two years of medical school 
classes and then rushing to the lab where he spent all his time doing his Ph.D. research. He got an M.D. degree in 1986 and a Ph.D. in 1987 for work on 
how bone marrow cells migrate to the thymus to become T cells. Not only did he do the Ph.D. work, but he got awards and scholarships along the way, 
including the school’s first prize for medical research and an award for being an outstanding cell biology student. 


With his degrees in hand, qualified in just the way his mentor had suggested, Taubenberger had to decide on a career. “I didn’t know what I wanted to 



do,” he said. “1 had become very interested in pediatrics and I thought I would do pediatric hematology. But things were going very well in the lab, so I 
stayed one more year, until 1988.” 

At that point, he began to worry about being a doctor again. “1 thought 1 would do a residency in pediatrics, but I had been in the lab for four years 
without ever seeing a patient.” He envisioned the worst-case scenarios, the patients who might suffer if he made a mistake. “Being an intern in the 
newborn intensive-care unit would be really scary,” he said. Inevitably, he seized upon pathology, where he at least would not have to be examining live 
patients and making life-or-death treatment decisions. Pathology, he decided, was “kind of an intermediate thing where I would still be involved in 
medicine but more research-based.” He began looking for places where he could do a residency and discovered immediately that there was a pathology 
program at the National Cancer Institute, part of the National Institutes of Health. It accepted only three people a year. Taubenberger applied. 

He set his heart on the fellowship, despite the long odds against him After all, it was the National Institutes of Health, the place where he had gotten 
his start. “Obviously, that was a great place to do research. That was home.” 

Shortly after Taubenberger had his interview for the position, he got the good news: he was accepted into the program He began in 1988, with 
residency training at the National Cancer Institute; he finished in 1991. Afterward he managed to stay around, doing a postdoctoral fellowship. When that 
ended, his advisor, Dr. Ada Kruisbeek, a renowned Dutch immunologist, gave Taubenberger a chance to start on the usual scientific fast track. She told 
him that she was re turning to Holland, where she had been offered a prestigious positioa and asked Taubenberger to go with her as a postdoctoral 
fellow. After considering the offer, realizing that it could be the start of a life in the high-stakes game of molecular biology, Taubenberger thought better 
of it. 

“I had just gotten married. My family is here, my wife’s family is here,” Taubenberger said. He decided to stay where he was. He managed to get 
another temporary research position at the National Institutes of Health. Finally, in 1993, he was offered a more permanent job that let him stay in 
Washington: he and Dr. Jack Lichy, who also was working at the N1H, got jobs setting up a molecular pathology lab at the Armed Forces Institute of 
Pathology, using the tools of molecular biology to make diagnoses for pathologists. Six months later, they had the lab up and running. At the same time, 
Taubenberger had a research lab where he could pursue questions in basic science. 

A year after he began, in early 1994, Taubenberger was promoted to chief of the Division of Molecular Pathology, a job whose title suggested 
something grander than the reality, supervising a group of twenty people. “It’s a very small shop,” Taubenberger said. He carved out a satisfying life for 
himself. 

Taubenberger leaves for work each day at 5:50 in the morning, partly to avoid the abominable Washington rush-hour traffic, driving his car from his 
home in Virginia to his lab. He spends his spare time with his wife and young children, whose photos he uses as a screen saver for his computer, so they 
are always on his mind. In his spare time, he composes music, his hobby. He wrote an opera when he was in college. “The overture got performed,” he 
said wryly. He wrote a symphony when he was in medical school, which the Richmond Community Orchestra performed while Taubenberger played 
with the orchestra, on the oboe. He wrote a piece for a woodwind quartet and, as a gift for his wife, he wrote a piece for a string quartet that was played 
at his wedding. He’s working on another string quartet in honor of the birth of his son. But he composes only as a labor of love. “I still have no luck 
getting things performed,” Taubenberger said. 

One day, in late 1993, Dr. Thomas Lipscomb, a lieutenant colonel in the Army who is a veterinary pathologist, came to visit. He had a problem and 
hoped Taubenberger and Lichy could provide a solution. Over the past decade, he explained, there had been strange outbreaks of deadly illnesses in 
marine mammals. In 1987, bottle-nosed dolphins living along the coast of New Jersey had been dying. The disease—or whatever it was—began moving 
south, killing dolphins off the coast of St. Petersburg, Florida, in March 1988. Half of the inshore Atlantic U.S. dolphins died, some ten thousand 
animals. 

The Environmental Protection Agency started an investigation and issued an initial report saying that the deaths were caused by a red tide, an 
infestation of tiny dinoflagellates that turn water a rusty hue and that release a toxin. Red tides are a sign of pollution and the hypothesis was that 
pollutants were ultimately killing the dolphins. 

Lipscomb did not like that explanation, citing two reasons why he thought it could not be true. First, he told Taubenberger, red tides affect a slew of 
animals all at once. This epidemic was killing only dolphins. Second, red tides kill smaller animals—their toxin has never been known to kill an animal 
as large as a dolphin. 

Instead of a red tide, Lipscomb thought that a virus was killing the dolphins. After examining tissue from hundreds of dying or dead dolphins that had 
washed ashore, he saw a clear pattern: the animals’ brains, lungs, and lymphoid tissues appeared to him to be infected with a morbillivirus, a type of 
vims that causes measles in people and distemper in dogs. 

Embellishing his hypothesis, Lipscomb pointed out that there were other strange incidents in which marine mammals were dying of what looked like a 
vims. In 1988, seals in a lake in Siberia sickened and perished. In 1990, harbor seals along the northern European coast succumbed. In 1991, striped 
dolphins in the Mediterranean died and European scientists isolated distemper-like viruses from the animals. In 1993, dolphins living in the Gulf of 
Mexico died. 

Now Lipscomb, seeking the molecular evidence, came to Taubenberger with a challenge. He had decayed dolphin tissue, some so putrefied it was not 
even possible to examine it under the microscope, tissue that was “really gross,” Taubenberger said. Could Taubenberger and the Molecular Pathology 
Division use PCR to fish out a morbillivirus, if it was present? 

“I thought the chances of getting a viral RNA out of such tissue was zero,” Taubenberger said. But he did not refuse Lipscomb. Instead, he asked Dr. 
Amy Krafft, a young molecular biologist who had just joined the group, to work on the dolphin project. The methods available were precise, but she had 
to hone them, pushing them to their limit. She worked and reworked every step of the intricate biochemical experiments that might allow her to retrieve 
the viral RNA, optimizing each step until she had a perfectly efficient system And then she did the impossible—she retrieved the virus’s RNA, showing 
that Lipscomb was correct. In the end, she isolated a new species of morbillivirus, demonstrating that they, and not a red tide, had killed the dolphins. 


That experience was fresh in Taubenberger’s mind when he thought about going after the 1918 flu. It would be similar work. The flu virus, like 
morbilliviruses, used the genetic material RNA. Flu viruses were about the same size as morbilliviruses, containing about 15,000 bases—the chemicals 
adenine, guanine, cytosine, and uracil that link together in long chains to make RNA. And the morbilliviruses share many features with flu viruses. That 
meant that since Amy Krafft had been able to get a virus out of the horribly decayed dolphin tissue, she might be able to obtain a flu virus out of the tiny 
slivers of lung tissue from the tissue repository. Now the scientist had to find out whether the warehouse had any tissue from people who died of the 
1918 flu. 



The records of all tissue specimens stored since 1917 were available on a computer, a total of 3 million specimens. But it was entirely possible that 
there was no lung tissue from soldiers who died of the flu in 1918. The epidemic struck during wartime. “Lots of people who were called in to do 
autopsies weren’t trained in pathology,” Taubenberger said, making the search problematic from the start. Why would a military doctor take the time and 
trouble under such chaotic conditions to carefully cut out a piece of a dead man’s lung and send it off for storage? 

Nonetheless, it was worth a try. The lab group would figure out how to search for the most likely flu victims and then send in its request. 
Taubenberger decided to look for people who had died within days of becoming ill, reasoning that if they looked simply at the lungs of people who had 
died of the flu, they might get people who had started out with the flu and then gotten a bacterial pneumonia that ultimately killed them By the time the flu 
victims died, possibly a week or more after they were infected with the flu virus, the vims might be long gone from their lungs. Only bacteria would 
remain. 

Taubenberger put in a request. Two days later he got a computer printout describing what was in the warehouse, indicating that there were seventy 
specimens ffompeople who had died of the 1918 flu. The specimens were tiny bits of lung tissue, soaked in formaldehyde and encased in little blocks of 
paraffin wax. Along with the specimens were the flu victims’ medical records, which stated when the people got ill, how and why they died. 
Taubenberger eagerly pored over the documents. Six of the victims met his specification—that the deaths occurred within days of the illness. The 
scientists were amazed and overjoyed. 

“It was like Raiders of the Lost Ark, ” Taubenberger said, referring to the Steven Spielberg film “We found the ark of the covenant.” 

Here was a warehouse with millions of specimens from long-dead patients tucked away in cardboard boxes, filed and forgotten. Somewhere in the 
vast storage area was the 1918 flu virus, hiding out in a thumbnail-sized scrap of lung tissue. No one had thought to look for it for nearly eighty years. 
And even if they had tried to search for it, the virus was so well hidden in the tissue that no one would have been able to find it. But now, acting on a 
spark of iaspiration from a paper on John Dalton’s eyeballs and hoping to use methods that the Molecular Pathology Division had developed since 1989 
and that Amy Krafift had refined to look at decayed tissue from dead dolphins, a group of scientists that no one had ever heard of, investigators who had 
never before done research on influenza, had found the first hot clue to the murderer of 1918. 


Once they knew there was at least a chance that they could find the virus—at least there were specimens from the lungs of victims of the 1918 flu—the 
scientists could hardly wait to start. But, Taubenberger said ruefully, “you have to go through some government red tape. You can’t willy-nilly do 
anything.” He had to write a research proposal, and since he wanted to use human tissue, he had to get special approval from a committee that rules on 
all uses of human tissue. It took a couple of months—time he and Ann Reid spent learning as much as they could about the 1918 flu. The moment they got 
permission to begia they ordered the tissue, oddly enough never visiting the warehouse to see the precious repository for themselves. 

The warehouse is a few miles from the pathology institute, just over the line dividing the District of Columbia from Maryland. It is a low building of 
corrugated steel, fireproof, of course, lined inside with rows of metal shelves. The shelves contain the specimens, row after row of cardboard boxes 
containing paraffin blocks with tissue inside, or jars of formaldehyde-preserved organs or microscope slides of artfully stained cells. It is run by A1 
Riddick, a genial, but muscular man who generously shows a visitor how he retrieves the specimens. When Riddick got the call from the pathology 
institute for the lung tissues from victims of the 1918 flu, he matter-of-factly climbed a ladder and took down cardboard boxes from the metal shelves. 
Inside each box was a chunk of paraffin wax, about the size of a fingernail on its end and about a quarter inch thick, and encased in it was a sliver of lung 
tissue from a soldier who had died in 1918 of the flu. 

Luckily, Reid thought, she knew how to work with tissue encased in paraffin. That required meticulous care, and it would stand her in good stead for 
the flu project. There was so little material—and such a small chance of finding anything—that a mistake that destroyed any lung tissue could be 
disastrous. Reid also knew that many lab directors would have been nervous placing her, with her minimal experience, in charge of such a task. 

When Reid had come to the lab, in 1989, she had been a very low-level technician, with only a year and a half of experience. “I had never really 
worked independently at all. I didn’t have any agenda other than that 1 would do what I had been told to do,” she recalled. But she gradually took on 
more and more responsibility as she became an expert at working with scraps of tissue encased in paraffin. She had, for example, been asked to check 
tissue from people who had had lymphomas, cancers of the lymph nodes, to see if she could extract Epstein-Barr virus from their cells. And she had 
been given other tissue, embedded in paraffin, from people who had had other types of cancer and asked if she could extract the cells from their waxy 
case and do a genetic analysis, looking to see if the cancer cells’ chromosomes had broken and rejoined, which is a way that some cancers are 
instigated. By 1995, Reid had probably had as much experience as anyone in the world on doing PCR from paraffin-embedded tissue. Her experience 
was ideal for this project. At the very least, she would be able to start the process of looking for the 1918 flu virus. But as she was well aware, it was 
not at all clear that she, or anyone else, could complete it. They would be looking for what might be literally a single molecule of flu virus. It would be a 
test that would push the limits of molecular biology. 

With some trepidation, once they got permission to begin to study the tissue from 1918 flu victims, Taubenberger and Reid set to work. Reid noted the 
date in her lab notebook: March 19, 1995. 

The scientists began by slicing off a few exquisitely thin slices from the paraffin block. Using a sharply honed razor blade, working by hand, they 
shaved off pieces that were the thickness of a single cell, so fine they were much thinner than paper. The slices contained a total of no more than about 
2,000 cells. Within perhaps one of those cells might lie the shattered remains of a flu vims. 

With the tissue slices in hand, Reid’s first task was to dissolve the wax away from the tissue. To do that, she put the slices into a small test tube and 
added xylene, a solvent that dissolved the wax, leaving the tissue floating free. 

Then she had to separate the xylene from the lung cells, so she spun test tubes containing the mixture in a centrifuge; the cells clumped at the bottom of 
the tubes. After pouring the organic chemical out of the test tubes, Reid washed the cells with alcohol, to draw out any xylene that still clung to them 

The next step was to separate the cellular debris—membranes and proteins—from the genes and gene fragments. Most of the genes were from the 
cells of the dead man, but perhaps, if they were lucky, there also would be genes from the virus that killed him To isolate the genes from the mixture, 
Reid put the clump of lung tissue into a test tube and added a salt solution and an enzyme called proteinase K that chewed up proteins. She added a little 
detergent, to dissolve the fatty cell membranes. About four hours later, she came back to the test tube and did an organic extraction, the lab equivalent of 
making a salad dressing. 

Because of their chemical composition, genes dissolve in water, whereas the protein fragments and bits of fat from the cell membranes dissolve in oil. 
To separate the genes from the cell membranes and proteins, Reid added an oily mixture to the solution—chloroform and phenol. She shook it up so that 
the protein fragments and fats in the mixture of molecules from the lung tissue would dissolve in the oily layer and the fragments of genes would stay in 



the watery layer. Then she let the mixture settle so that the oily layer floated on top of the water. She poured off the oil. Next she centrifuged the mixture 
and removed the watery solution off the top and was left with a thin liquid that contained gene fragments from the lung tissue, from any bacteria that 
might have been in the lungs, and from the 1918 flu virus—if it was present. 

To separate the pieces of genes from the watery mixture they were dissolved in, Reid added alcohol to the solution. She placed the test tubes in a 
centrifuge and set the machine spinning so that the shards of genes were forced to the bottom of their containers, forming a tiny pellet. She poured the 
liquid out of the tubes and added salt water to dissolve the pellets at the bottom, leaving her with genes in a salt solution that lent itself to genetic 
analysis. 

After days of work, Reid was ready to start to see what sorts of genes might be in the lung tissue. “Someone in the lab said that molecular biology is 
moving tiny droplets of clear fluids from one tiny test tube to another all day long,” Taubenberger remarked. “It requires a lot of faith since you never 
can see what you are doing.” 


It was time to use PCR, the miraculous method that can make millions of copies of a single fragment of a gene floating in a solution. Taubenberger and 
Reid decided to look for a piece of a flu virus’s genetic material called the matrix gene, choosing it because it changes very little, whereas other viral 
genes are constantly being altered by mutations. The matrix gene directs cells to make a protein that the virus uses as a scaffolding, a firm structurc 
propping up the virus’s soft, fatty membrane coat. 

Their idea was to use a tiny bit of a matrix gene as a sort of fishhook—a way to snare the 1918 flu virus. With the gene captured, they could use PCR 
to start copying a piece of it. But if pieces of the matrix gene were to be the hooks for the 1918 virus, Reid and Taubenberger needed to find the best 
pieces, those that were least likely to vary from strain to strain of flu virus. To select such gene segments, they lined up published matrix gene sequences 
from a variety of influenza viruses, picking out regions that were virtually identical. From those constant regions they designed their fishhooks, or 
primers. 

With PCR so indispensable to molecular biologists, commercial companies have sprung up to custom-make primers for scientists. Reid and 
Taubenberger used Integrated DNA Technologies of Coralville, Iowa, sending the company a fax with the exact genetic sequences of the primers they 
wanted. Within days, they received them by Federal Express, flecks of dried white powder in the bottom of small test tubes. All that Reid had to do was 
add sterile water and she had her fishhooks. 

Reid started her PCR experiments by mixing the custom-made primers with genetic material from about a half dozen victims of the 1918 flu. If the 
primers found any matching gene fragments in the tissue, an enzyme would make millions of copies of the gene segments. Reid could spot these copies by 
labeling them with a radioactive probe as they were being made. Those minuscule pieces of genes, far smaller than anything that could be seen with a 
microscope, would burn black marks onto a piece of X-ray film The question was: Would there be any radioactive gene fragments in the test tubes? 
Would the primers have found any shards of the 1918 flu? 

At the end of the day, Reid put a 15-by-17-inch strip of X-ray film against the gene fragments and went home, waiting while the fragments, if they 
were there at all, seared black bands onto the film. The next day, barely allowing herself to hope, she went into the tiny darkroom and pulled out the 
film Taking it into her lab, she held it up to the fluorescent light. 

The experiment failed. Where she had hoped to see gene fragments from the 1918 virus, there was nothing. The film was blank. Reid knew it was not 
a failure of her laboratory technique: she had done a parallel experiment with genes from a known virus, called PR34, for Puerto Rico, 1934, the place 
and year it was isolated. It was the oldest flu virus whose sequence was known, leading Reid and Taubenberger to hope that its genetic sequence might 
be close to that of the 1918 flu. If the primers could find pieces of the PR34 matrix gene, they might be able to find fragments of the 1918 flu. That 
experiment worked. She saw the matrix gene from the 1934 virus. 

Reid tried the tedious experiment again. And again. She was using tissue from a dozen of the samples from the warehouse, scraping off precious and 
irreplaceable lung cells from the paraffin blocks. But there was no sign of the 1918 virus. The problem was that she did not know what was wrong. 
Maybe there was no flu virus in the tissue. Or maybe her methods were not good enough- 

“It was terribly discouraging,” Reid said. “I spent a lot of time in prayer over this. At a certain point, you’ve tried everything and you don’t have any 
more ideas.” 

In June, after more than a year of failure, after seeing nothing on the X-ray films day after frustrating day, Reid and Taubenberger decided they had to 
try something different. It was time to back up and try a simpler experiment, one that would help them know if their task was even possible. They would 
see if they could get flu vims out of preserved lung tissue that came from more recent flu victims. They would choose a flu strain whose genetic 
sequence was known, so if they did find something in the lung tissue, they would know whether it was the flu virus and whether the genetic sequence they 
determined by their methods was correct. It would be a detour in their path to find the 1918 virus, but now, clearly, it was necessary. 

The next question was, Which flu virus should they look for? They settled on the one from 1957 which had swept the world, killing about 60,000 
Americans, although it was nowhere near as deadly as the 1918 flu. The virus’s genes were known, which made it a good test case. And the armed 
forces pathology warehouse should have lung specimens from that flu’s victims. The samples would be forty years old—a good test to see if viral genes 
withstand the rigors of decades of storage. If they do—if Reid and Taubenberger could fish flu genes out of those samples—they could have renewed 
hope that the viral genes from 1918 could be found in the older material. 

The warehouse faithfully delivered paraffin blocks with lung tissue from victims of the 1957 flu. To begin the analysis, Taubenberger and Reid called 
in Amy Krafft, who had become so expert at getting genetic material out of decayed dolphin tissue. She began working with the tissue from the 1957 flu 
victims, using all she had learned, skillfully pushing the limits of the extraction technique. At the same time, she prepared solutions from a half dozen 
victims of the 1918 flu. Krafft gave all ofthe solutions to Reid for PCR. 

Then Reid took over. She used the fishhooks for the matrix gene again. The next morning, at 6:30, Reid went into her darkroom and pulled out the X- 
ray film She took it into her lab and held the film up to the light. This time she saw something—a dark band that could only have come from a matrix 
gene from one of the samples that Amy Krafft had prepared. After looking at blank films every morning for fifteen months, she was incredulous, and 
almost afraid to hope that what she was seeing was real. 

Reid ran to Taubenberger’s office, X-ray film in hand. “We went absolutely nuts,” she said. “We thought we had it.” They told each other to calm 
down, that it can’t be real. It probably was a contaminant, a stray bit of gene that got in the way. PCR is so sensitive that all it takes is one molecule of 
yesterday’s reaction floating into today’s experiment and an error can be made. But they could see that whatever they had found, it was not the same as 
the matrix gene fragments from PR34. 



Reid set to work, finding the sequence of the mysterious gene fragment. It was just 70 bases long, about a twentieth of the size of a flu gene. Now Reid 
had to do yet another experiment, adding those tiny fragments of genes to little circular viruslike strings of genes, called plasmids, that can infect 
bacteria. The bacteria would grow and multiply, replicating the plasmids every time they divided. Reid could then isolate the plasmids, use enzymes that 
act like molecular scissors to cut out the genes she was interested in, and, from there, decipher the sequence of the genes. 

When she had the sequence, she was ready to see what flu virus it came from. She went to her computer and called up the National Library of 
Medicine’s Web site and navigated to a program there called “BLAST” that will compare any gene sequence to all known gene sequences and report 
back on what are the closest matches. Reid typed in the sequence of her gene fragment. The answer came back immediately: it was a perfect match for 
the matrix gene of the 1957 influenza virus. 

“Initially, we were really bummed,” Reid said. “We thought we were sequencing a 1918 case, but it turned out to be from 1957.” But, she said, she 
and Taubenberger soon realized what they had done and were chilled at the thought. 

“It was wonderful,” Reid said. “In a way it was more wonderful than getting the 1918 flu because now we knew it was possible. If the genes had 
lasted forty years, there was no reason why they wouldn’t last eighty.” 


The work went quickly then. Reid, Krafft, and Taubenberger returned to their paraffin blocks with lung tissue from victims of the 1918 flu. This time, 
they concentrated on the lung tissue of Roscoe Vaughan. 

Vaughan was the twenty-one-year-old soldier who had died in Camp Jackson, South Carolina, in September 1918. When they looked at his medical 
record, “we knew it was the flu,” Taubenberger said. “He had a rapid onset of illness, a high fever, chest pain, cough.” And, most important, he had died 
suddenly. 

Vaughan had become ill and reported to sick call on September 19. He died at 6:30 in the morning of September 26. And by 2 p.m of that day, 
Captain K. R Hegeforth had done an autopsy, noting that Private Vaughan’s lungs contained about 114 cups of clear fluid in his chest cavity and that 
blood had been seeping out onto the surface of his left lung. He noted that the air sacs in Vaughan’s lungs were filled with fluid; the young man had 
literally drowned in his body fluids. Finally, Captain Hegeforth removed a scrap of tissue from Vaughan’s lung and carefully preserved it in 
formaldehyde and paraffin. He sent it to Washington for safekeeping, where it remained until Taubenberger called it up eight decades later. 

Taubenberger peered at the tissue samples from each of Vaughan’s lungs. “This was one of the few cases that struck me as being a likely candidate for 
being positive” for the 1918 flu virus, he surmised. “I was looking for cases in which the clinical course leading to death was less than a week. A lot of 
the material was from people who died of bacterial pneumonia. I didn’t think those lungs would still harbor the virus. In this case, there was a very 
unusual pathology; the left and right lungs were very different. This was noted clinically on his chart and was also noted at autopsy.” Vaughan died of 
massive pneumonia in his left lung, Taubenberger explains, noting that people can go into respiratory tailure and die if one lung is suddenly and 
catastrophically rendered nonfunctional, whereas if one lung gradually fails, the body can adapt. Vaughan’s right lung was different. “It had very, very 
subtle focal changes, evidence of very early inflammation that was consistent with a primary influenza infection,” Taubenberger said. 

Carefully, Reid and Krafift began, using a slice of Vaughan’s preserved right lung. Once again, Krafft separated the genes from the rest of the lung 
tissue and debris and then Reid searched for genes from the flu virus, using a matrix gene as the fishhook. 

Finally, the moment of truth had arrived. The fragments of the flu virus gene would have radioactive labels that would allow Reid to see if they were 
present in the salty fluid mix of plasmid genes. She separated the gene fragments on a thin gel by running an electric current across the gel—the gene 
fragments spread out according to their size and chemical composition. Then she put a piece of photographic film over the gel—the radioactive labels 
would create black spots on the film 

Reid hung the film up against a light box and stared at it. And she saw them—the black marks that showed that the matrix gene from the 1918 virus 
gene was there. She felt a chill run down her spine. She now knew her snare could catch the 1918 flu, the killer she had been stalking. “Very few in 
science are given that kind of moment,” she said. 


Reid began searching for one viral gene after another, using snares to see what other genetic footprints of the 1918 killer were hiding in Vaughan’s lung 
tissue. Everything worked—she began picking up traces of every viral gene she looked for. The neuraminidase, the nucleoprotein. The matrix genes, Ml 
and M2. Soon it was August and Reid felt she had to go on a long-planned monthlong vacation with her family, to a cabin in Vermont. She had labored 
over the project for a year and a half and, at least, she was leaving with the knowledge that the method could work: the virus could be snared. 

Taubenberger took up the project in early August 1996, going after what many felt was the key gene, the hemagglutinin. Reid had no telephone in the 
cabin where she was vacationing, but as he got results, Taubenberger kept calling her mother-in-law and father-in-law, who lived nearby, asking them to 
convey messages to her. 

Reid was elated, and also stunned by the success of the project. She knew that most scientists would not even acknowledge her as a colleague, yet 
here she was, a key part of the team that was hot on the tracks of the elusive killer virus. After all, she was just a technician, she did not have a Ph.D. 
“It’s a very hierarchical field,” she said. “1 have had experiences before this where someone will be talking to me and will say. Where did you postdoc? 
I tell them that I did not postdoc and they would turn around and walk away.” 

Nonetheless it was Reid, perfectly prepared by her work with the paraffin-encased tissue, who was able to get the flu virus fragments out of the lung 
tissue. The others in the group seemed just as fortuitously ready. There was Amy Krafft, prepared by her work with the dolphins. There was another lab 
scientist, Dr. Thomas Fanning, who just happened to have worked on genetic relationships between species and whose expertise would be needed to 
figure out the etiology of the 1918 flu. There was Dr. Timothy O’Leary, their boss, obsessed with the idea of making use of the tissue repository. And 
finally, there was Taubenberger, the molecular pathologist whose imagination was sparked by the article on John Dalton and who then had the vision 
and persistence to search for the 1918 virus. 

“It’s really amazing that we had all the right people here to make it work,” Reid said. “Looking back, it was like it was meant to be.” 


By October 1996, the group was ready to tell the world that they had genetic evidence of the 1918 flu in the preserved lung tissue of Roscoe Vaughan. 
They would write a scientific paper explaining their astonishing result. They did not have the entire genetic sequence of the virus yet, but they had shown 
that they could pull the viral genes out. That meant that they eventually might know the virus in its every detail. They had the tools to unmask the 



murderer and even find its deadly weapon. 

The scientists decided to send their paper to Nature. Certain that what they had found was electrifying, they gave the journal editors advance notice 
that their paper was on its way. “I E-mailed the Washington office of Nature ,” Taubenberger said. “An hour and a half later, I got a phone call from 
London,” from the editorial offices of the journal, “saying, ‘This is really great, send it right in.’” He did, expecting that “this paper would get sucked 
right in.” published posthaste. But, to Taubenberger’s amazement, upon receiving his paper, Nature sent it right back, rejecting it without even mailing it 
to experts for review. The journal included its standard rejection note, explaining that the flu paper was not interesting enough for review. 

Baffled, Taubenberger then sent the paper to Science, Nature ’s chief rival and an equally prestigious journal. 

But Science magazine, apparently, was just as aloof. “We sent the paper to Science and they just bumped it,” Taubenberger said. Why? Perhaps the 
scientists looking at the paper questioned the group from the Armed Forces Institute of Pathology. “It gave the flu community a shock to think that a non¬ 
flu person was working on this flu project,” Taubenberger speculates. “In the flu community, people may not have heard of us.” Only after some senior 
scientists intervened on Taubenberger’s behalf was his paper sent out for review. Then, he said, the reviewers were enthusiastic about the paper and it 
was accepted for publication. But Taubenberger was shaken by the experience. “It scared the hell out of us,” he said. “I thought it would never get 
published.” After all, he adds, he had no experience with high-profile science and he just assumed that if he did something really important, major 
journals would jump at the chance to publish it. 

“It was a very odd experience,” Taubenberger reflected. “We had always been writing papers that were run-of-the-mill. Nothing splashy. This was 
the first time I ever wrote an eye-opening paper. 


Taubenberger had come across the surprising capriciousness of major journals, which have been known to reject out of hand revolutionary papers while 
routinely publishing the mundane. It happened to Dr. Ryuzo Yanagimachi, a scientist at the University of Hawaii in the summer of 1998, when he 
managed to clone mice and even to clone the clones. This was at a time when some leading scientists were harrumphing loudly about Dolly, the first 
animal that was cloned from the cells of an adult sheep. How did they know that Dolly was really a clone? the critics asked. Perhaps there was a mix-up 
of cells in the lab. And when would the next clone appear? A single example is an anecdote, not an experiment, the critics said. 

Yanagimachi managed to do the impossible, to make cloning seem easy, creating dozens of clones. He sent his paper to Science, reasoning that it was 
a choice between Science and Nature, the two leading journals, and he, as an American, wanted Science, since it was an American journal. Like 
Taubenberger, he expected that the journal’s editors would rush his paper into print. Like Taubenberger, Yanagimachi was stunned by the journal’s 
response. Science returned his paper without sending it out for review, and included a note saying the work was not of general interest. Then 
Yanagimachi sent his paper to Nature, where it hung around for months, with reviewer after reviewer looking it over before, at long last, it was 
published, to worldwide acclaim 

But Taubenberger was unaware of the games journals and reviewers—who sometimes are ignorant, sometimes are jealous, sometimes have 
undisclosed conflicts of interest—can play. And when his paper was treated so cavalierly, he was stung. 


Ever cautious, Taubenberger waited until his paper finally was accepted and on its way to publication before contacting Alfred Crosby, the historian 
whose book had inspired Reid and him in their lonely and frustrating year and a half of effort. Going to the University of Texas Web page, Taubenberger 
searched an E-mail address for the history professor and sent him a note. Taubenberger reminded Crosby that in his book he had said that unless there is 
a time capsule buried somewhere, the 1918 flu vims is gone forever. Taubenberger told him that he had found that time capsule—it was a piece of lung 
tissue from 1918 that was in the armed forces pathology warehouse. 

Taubenberger’s Science paper on the 1918 flu finally appeared, in March 1997, catapulting the unprepossessing researcher, who had spent his life in 
obscurity, into a media spotlight. “The phone was ringing off the hook. All of a sudden, eighty people wanted to interview me. I was live on national TY 
I was on National Public Radio. It all happened so fast, it was really odd. It was completely crazy.” 

But that was just the beginning of the oddness. Within two months, a mysterious death in Hong Kong would make scientists quiver with dread. All of a 
sudden, it looked as if another deadly flu epidemic might be emerging. 
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AN INCIDENT IN HONG KONG 


Dr. Nancy Cox was on vacation in Wyoming when she got the call from her lab in Atlanta. Virologists there had done what they thought would be a 
routine test to determine the strain of an influenza virus isolated from a patient that past May. The sample had been stored at the lab for about a month 
and taken up in its turn for analysis. But when Cox, who directs the influenza lab at the Centers for Disease Control and Prevention heard the result, her 
heart started to pound and she felt adrenaline rush through her body. The virus was of type H5N1. It was a flu strain that should never have infected a 
human being. Even worse, Cox was told, the person it infected was a child, a three-year-old boy in Hong Kong. And he had died. 

It was August 1997. Jeffery Taubenberger had just published his initial analysis of the 1918 flu virus genes that he had extracted from Private 
Vaughan's lung tissue. But it was too soon to say what had made the 1918 flu virus so lethal. The flu virologists in Cox’s group had no way of knowing 
whether the virus that had killed the Hong Kong boy shared deadly features with the 1918 flu and whether, like the 1918 virus, the Hong Kong virus 
would sweep the world, spreading a swath of devastation in its wake. The question leaped to Cox’s mind: Was this the first sounding of a fatal 
pandemic? On the other hand, she realized, it might instead be a repeat of the sort of false alarm raised by the soldier who died of a swine flu virus in 
1976. 

Cox spent long afternoons in conference calls with her staff and other scientists discussing what to do. She tossed in bed through several long, 
sleepless nights worrying. The flu virologists of the world could not afford to make a mistake. 


Until that moment, there was little reason to panic over the viral infection. Yes, the boy’s illness had been frightening, but his doctors were not even 
convinced that a virus had killed him. 

The boy had died on May 9, in a hospital, tethered to a respirator. He had been healthy and entirely normal, striding into his preschool class, playing 
with his friends, with no illnesses other than the usual runny noses and earaches that plague young children. Then, one day in early May, he got a 
respiratory infection that quickly turned into viral pneumonia. Soon he was hospitalized, unable to breathe on Iris own. His doctors diagnosed viral 
pneumonia complicated by Reye’s syndrome, a disorder that sometimes follows viral infections like influenza or chicken pox. It is a rare disease that 
strikes children and teenagers and it can be fatal. The patient’s brain fills with fluid, creating so much pressure inside the skull that the brain starts to 
compress the delicate nerves at its base, the brain stem, that control breathing and heart rate. When the brain stem is damaged, Reye’s victims die. 

So even though the chi Id died within days of becoming ill, it was not clear what had killed him—a viral illness or Reye’s syndrome. Nonetheless, the 
hospital staff was frightened and saddened and sought answers. What kind of virus had precipitated this death? How could a vibrant and robust child 
have become so sick and died so quickly? The child’s doctors sent washings from his throat to a government virology lab for analysis. The samples, 
tests revealed, contained just one kind of virus, an influenza virus. Then the difficulty occurred. Try as they might, the lab scientists could not identify the 
strain of influenza. 

Labs, like the one in Hong Kong that analyzed the throat washings from the three-year-old boy, keep a set of antibodies that recognize the most 
common types of the viral surface proteins—hemagglutinin and neuraminidase—that define flu strains. Scientists mark the antibodies with chemicals that 
will glow if the antibodies latch on to a flu virus. Then they swish a solution of these antibodies onto a petri dish where the flu virus is growing. If the 
antibodies hook up with a flu virus, the petri dish’s contents will glisten red. 

The boy’s virus never elicited such an effect. Even though the lab workers tested the boy’s flu virus with every antibody they had, they came up 
empty-handed. Nothing matched. 

The lab workers in Hong Kong were not alarmed. After all, their set of antibodies would attach to the most likely strains of flu viruses, but they by no 
means had a complete set of antibodies. They passed the sample on to a specialty lab in Rotterdam for further testing. 

Since the Hong Kong scientists did not convey a sense of urgency, the Rotterdam scientists simply put the specimen on their list of things to do. In 
July, they sent some of the sample to Cox’s group at the Centers for Disease Control and Prevention. 

“They didn’t send us any paperwork indicating that it was anything unusual,” Cox said. “As far as they knew, it was just another influenza virus.” And 
so her group put the specimen in its queue. “It was processed along with other viruses,” Cox notes. 

That meant that it was a month before Cox’s group got around to looking at it. The Atlanta lab, one of four in the world that keep a lookout for 
emerging flu strains, is awash in flu samples, receiving several thousand specimens each year. It’s part of the global flu surveillance network that allows 
virologists to discern the first signs of the next year’s predominant flu strain—in time to start making vaccines—and that lets them keep an ever-vigilant 
watch for new strains of flu. 

The surveillance network evolved over the years so that now, in the United States, about 110 local influenza centers collect flu viruses in their own 
regions and determine their type. About eighty-four countries are linked in an international network The group from the Centers for Disease Control and 
Prevention looks at flu viruses submitted from all of them. Some places send in just a subset of their viruses, a representative sample. Others send in 
everything they come across. 

“We ask for viruses isolated early and late in the flu season—that sometimes gives us a clue to what is going to happen in the season that is coming or 
the next season. We ask for isolates from the peak of flu activity and we ask for typical strains and unusual strains,” Cox said. 

The Hong Kong virus came through that surveillance network. 


As a reference lab for influenza, Cox’s lab—and the one in Rotterdam—had sets of antibodies to flu strains that no one ever expected to see in humans. 
These were strains of flu viruses that infect birds. While very occasionally a bird flu mutates and kills birds, for the most part bird flus are entirely 
benign. Instead of infecting cells of the lung and causing sickness, the virus lives peacefully in cells of the birds’ intestines, causing no symptoms. In 
theory, a bird flu could not infect a human because the virus should require cellular enzymes found in bird intestinal cells but not in human lung cells. Yet 
if, against all odds, a bird flu virus was infecting people, it would have hemagglutinin and neuraminidase proteins that had never been seen before by a 
human being. No human would be immune to such a virus. The whole world was at risk. 

Worse yet, if a bird flu did jump to humans, and if the event happened in Asia, the scenario fit all too well into a chilling story developed by two 


leading flu virologists, Dr. Robert Webster of St. Jude Children’s Research Hospital in Memphis and Dr. Kennedy Shortridge of the University of Hong 
Kong. 

Webster proposed that the worst flu pandemics, the one in 1918 being at the far end of bad, start with a bird flu. But before it can infect a person, it 
has to be humanized—that is, to change in a way that would allow it to keep the birdlike features that make it so infectious and yet acquire human flu-like 
properties that would allow it to grow in the lung cells of a human being. That crucial step, Webster said, typically takes place in pigs. Pigs bridge the 
gap between birds and humans—both bird flu strains and human flu strains can grow in pigs’ bodies. 

An unfortunate pig that happens to be infected with both a bird and human virus at the same time can become a mixing bowl, with the genes from the 
two types of flu viruses recombining in its cells to form a new hybrid virus that can infect humans but has some genes from the bird flu, genes that make 
the newly emerging virus more dangerous than any that had been around before. Thus the stage can be set for a worldwide pandemic. 

As evidence for his hypothesis, Webster posited that the 1918 virus probably started out in a bird, moved to a pig, and then infected people, which is 
why those who lived through the epidemic had antibodies to swine flu. Moreover, the only two pandemics in which flu viruses had been isolated, the 
“Asian” flu of 1957 and the “Hong Kong” flu of 1968, involved virus strains that seem to have come, indirectly, from birds. (Earlier pandemics took 
place before virologists knew how to test flu strains and there were no subsequent pandemics.) 

Kennedy Shortridge elaborated from there. Asia, he said, is the influenza epicenter. The virus thrives in ducks, in particular, that are omnipresent in 
southern China. Those birds have served as a reservoir for dangerous viral strains that have become converted into human flus because of an ingenious 
system devised by Chinese rice farmers that inadvertently ensures that the flu strains have plenty of opportunity to jump from ducks to pigs to people. 

As early as the seventeenth century, these farmers discovered a way to keep their rice crops free of weeds and insects and, at the same time, keep a 
flock of plump ducks around for food. While the rice is growing, they put ducks on the flooded fields. The ducks eat insects and even weeds, but do not 
touch the rice. When the rice starts to blossom, the farmers remove the ducks from the rice fields and put them on waterways and ponds. After the rice is 
harvested, the farmers put the ducks back on the dry rice fields, where they eat the grains of rice that have fallen to the ground. Now the ducks are ready 
for slaughter. 

The problem, however, is that the farmers also keep pigs that live alongside the ducks. And so, Shortridge said, “when you domesticate the duck, you 
unwittingly bring the flu vims to humans.” 

Shortridge notes that influenza epidemics always seem to start in Asia—in southern China in particular, exactly the place where the rice-duck-pig 
system is in place. “Historical records always refer to this part of the world,” he said. 

Now, as Cox looked at the lab records from the little boy who died in Hong Kong, she knew she was seeing an unprecedented and possibly horrifying 
event. Here was a flu virus, ft came from Hong Kong, ft was a bird vims, but unlike any other bird flu virus ever known, it seemed to have skipped the 
pig step altogether since it had hemagglutinin and neuraminidase proteins that are characteristic of bird, but not pig, flus. ft infected a three-year-old boy. 
And it killed him. 


“Protect the lab workers,” Cox thought. If there was any chance that this vims was deadly, like the flu of 1918, it could no longer be treated like any 
other flu vims. Ordinarily, influenza is deemed a “biosafety 2” agent, meaning that laboratory workers do their experiments under hoods that suck air 
upward rather than into the faces of the scientists. Since flu is a respiratory virus, this sort of protection stymies most viral infections. 

“Of course, we have limited access to our buildings,” Cox said. “And laboratory personnel who work on flu viruses use gloves and wear lab coats.” 
But influenza viruses are everywhere, constantly being passed around from person to person, and so the Centers for Disease Control and Prevention 
does not deem working with them an extreme danger. “You are much more likely to get it in the community than in the lab, that’s for sure,” Cox said. 

But if the Hong Kong virus could be another 1918 flu, the scientists had to go to the next level of protection. “We moved immediately to a biosafety 
level three-plus containment facility,” Cox said. That meant extra layers of protective clothing and hoods with filtered masks that kept viruses out. The 
lab workers were garbed as though they were handling a deadly plague, which is what Cox feared this virus just might be. 

On the other hand, it could all be a mistake. Perhaps there was a mix-up somewhere along the line, perhaps the boy had not died from a bird flu. When 
something that unusual occurs, the most likely explanation is that there has been a mistake. 

“We wanted to be sure that the virus was really from a person and that it didn’t come from a contamination,” Cox said. “There were a lot of skeptics.” 

The first order of business was for Cox’s lab to redo all of its tests. Fortunately, the lab in Hong Kong still had portions of the fluid washed from the 
boy’s throat, allowing the investigators to test the sample anew. The result was the same: H5N1. A bird flu. 

As an additional check, the virology lab in Rotterdam happened to have tested the boy’s virus at about the same time as the Atlanta lab did its test and 
it had come to the same conclusion. This was an H5N1 virus. 

Still, it was possible that a bird virus had contaminated the original sample, a circumstance that could fool Cox and the scientists in Rotterdam into 
thinking that the boy had been infected with a bird flu. Every scientist who works with viruses learns to suspect contamination, it can occur so easily, 
with a vims that just happened to drift into a sample of cells, landing on them, taking hold, and replacing the virus that scientists had thought they were 
studying. In fact, it seemed more likely that the specimen had been contaminated than that the boy had been infected with an H5N1 flu strain. After all, 
said Cox’s colleague. Dr. Keiji Fukuda, an infection of a human being with a bird flu “had never been reported before.” 

The other possibility, of course, was that the finding was real. And then, Fukuda said, the question became “Was this unique, was this one person? Or 
was there a new epidemic brewing?” Could it even be the start of something as awful as the 1918 flu? ft was hard to put that possibility out of mind. 

The only way to decide if the specimen had been contaminated or if the boy really had been infected with a bird flu was to send a team of scientists to 
Hong Kong to investigate. The group included scientists like Fukuda, from the Centers for Disease Control and Prevention, leading academic scientists 
like Webster, and investigators from the World Health Organization. They arrived in Hong Kong in August, shortly after Cox had seen the chilling results 
from her lab’s test of the boy’s throat washing. 


They came with a list of questions, detailed and precise. Their mission was to leave no possibility unexamined, to make no mistakes. Even if their 
examinations appeared to be overly fastidious, they knew they had no choice. If there was an alternative reason for the bird flu virus being found in the 
throat washings of the dead child, they needed to uncover it. 

The questions moved the scientists backward in time. First, they asked, Was there evidence that the bird virus was a laboratory contaminant? If not, 
then was there evidence that the virus actually caused the boy’s illness? In other words, might something else have made him ill and the bird flu have 



been only coincidentally present? If he really was infected with a bird flu, where did the vims come from? How did the child become infected? And, the 
most dreadful of the list of questions: Was there evidence of widespread infection of others with that same bird flu virus? 

“We felt that this was the best way to get at the real question: Is there evidence that this is a harbinger of an epidemic?” Fukuda said. 

They took the questions one by one and tried to answer them. 

To see if the bird virus was a contaminant, the group went to all of the places where contamination could have occurred, starting at the hospital where 
the boy had breathed with the aid of a respirator. They interviewed the hospital staff, asking whether any of them were ill at the time. They investigated 
the intubation, questioning the fate of the tube that was put down the boy’s throat for the respirator. Were other patients intubated at the same time and 
had any of them had a similar illness? They inquired if any of the staff lived near poultry farms. When the child was intubated, was anything dropped on 
the floor? The group learned how the throat washing was carried to the laboratory refrigerator where it was stored and how it was transported to the 
government virology lab that did the initial testing. They asked if there were new people who came into the lab and if there were reagents in the lab that 
might have been contaminated. They investigated whether the government lab that tested the boy’s throat washings had previously been working with 
animal viruses. 

The scientists found nothing amiss. 

“We didn’t find any breaks in technique. There were no other people in the intensive-care unit with respiratory illnesses, there was no unusual 
absenteeism or illnesses among the staff. The government labs were very clean, very well run, very well organized,” Fukuda said. From start to finish, 
the group concluded, the Hong Kong investigators had done everything right and had every procedure in place to minimize the chance that the sample 
could become contaminated. 

The international team also found other evidence that the sample almost certainly was not sullied by a stray bird flu virus. On the same day that the 
Hong Kong scientists began growing the virus from the boy’s throat in their laboratory, they also were working with eighty-five additional specimens 
from other patients. Four contained influenza viruses, but all four were of a common human strain. If a virus is contaminating a lab, it tends to alight on 
more than one specimen. So the fact that only the boy’s specimen contained a flu virus that was H5N1 indicated that the specimen probably was not 
contaminated in the Hong Kong lab. 

But to be even more certain, the investigators looked at one more bit of evidence to determine where in the sample the virus was growing. They added 
fluorescently tagged antibodies to the protein H5 to the throat washing and found that the antibodies attached themselves only to respiratory endothelial 
cells, those that come from the lining of the lungs. If the bird virus had been a contaminant, the scientists expected to find it floating free in the sample, 
not sequestered in lung cells. 

“When we put all this together, it really told us, in about a week, that contamination is a very unlikely explanation.” Fukuda said. 


The group moved on to the next question: Was the flu virus related to the boy’s illness or was it an innocent bystander? The only way the scientists could 
address this question was to review the child’s medical records and to talk to the doctor who took care of him When they did so, they soon learned that 
the boy did not have any other diseases. “He was a normal, healthy boy,” Fukuda said. They also learned that his illness exhibited all the signs and 
symptoms of influenza. It had been an illness that “came out of nowhere,” Fukuda said. 

So if the bird virus did not arise in the boy’s throat washings because of contamination and if all indications were that the boy had been infected with 
an influenza virus and that that virus made him ill, the investigators were left with the next question: Where did the virus come from? How did the three- 
year-old boy become infected? Was it through direct contact with a bird or was it through contact with another person who had that flu? 

One way to find answers was to look in detail at the H5N1 virus, a task taken up by researchers at the Centers for Disease Control and Prevention in 
Atlanta. There were two possibilities: Either the virus was purel y a bird flu. Or it was a mixture of bird and human flu, which might mean that it had 
grown in humans and adapted itself. 

The antibody studies that had identified the virus as H5N1 could not answer this question since they gave only the grossest identification, looking 
solely at the hemagglutinin and neuraminidase proteins. To learn the origins of the virus, molecular biologists had to examine different genes in greater 
detail. The work showed, in the end, that the H5N1 virus was purely bird. The sequences of its genes were like ones seen before in birds, but never 
before in viruses that infected humans. 

Meanwhile, in Hong Kong, the international group was continuing its investigation and had found a possible source for the virus: a terrible flu 
outbreak in chickens. Several months before the boy was infected, the Department of Agriculture and Fisheries in Hong Kong had identified a dreadful 
influenza-like illness in chickens, called fowl plague. The infection had struck three farms in the Hong Kong area, killing every chicken on the first farm 
and about three-quarters of the birds on the other two farms. Five thousand birds were dead. Even more chilling was the scientists’ discovery of the 
viral type. It was an influenza, type H5N1. Perhaps the boy had become infected because he had petted a baby chick or perhaps he had gone to a chicken 
farm and touched or inhaled bird feces that were teeming with the flu virus. 

But the mystery continued. Had the boy gone to any of the affected chicken farms? the investigators asked his grieving family. No, they said, he had 
not. Were there poultry stalls in the boy’s neighborhood? There were not. Were there bird feces on the ground near where the boy lived? The scientists 
combed the area but found that it was clean. Had anyone else in the boy’s family been sick with a flu? Had, perhaps, his mother or father visited a 
poultry farm, become ill, and passed the illness on to the child? The answer was “no.” 

There was one other possibility: The boy had attended a preschool, and shortly before he became sick, the school had obtained a few baby chickens 
and a few baby ducks. The chicks and ducklings were not available for study because one of the baby chicks and two of the baby ducklings had died 
within a couple of days of being brought to the school and the other chick had disappeared. Were there traces of an H5N1 vims left behind on the 
schoolroom floor? Could the virus be traced to those pet birds? Carefully, the team of investigators scraped dust off the classroom floor and off the 
grounds of the nature court where the chicks and ducklings lived and sent the dust off to a lab to be tested for H5N1 viruses. Three months later, they got 
the results. The virus was not in the school. 

Were other children in the school ill? Could another child in the school have gone to one of the poultry farms, been infected with the virus, and passed 
it on to the child? The group investigated. “We found no unusual illnesses in the other children or the staff’ at the time when the little boy got sick, 
Fukuda said. 

The investigators had to conclude that they simply did not know how the child got infected with an H5N1 flu virus. That led them to the next question, 
and the most important of all: Was there evidence that other people were infected with that bird virus? Was an epidemic brewing? 

“We were really concerned that we were in the middle of an outbreak,” Fukuda said. The scientists went to the Hong Kong Department of Health, 



which keeps track of respiratory illnesses among people who visited nine outpatient clinics, to examine records of illnesses. The message was nothing if 
not reassuring. The Health Department had seen no unusual patterns of influenza or respiratory illnesses. They had tested 4,000 specimens for 
respiratory viruses and only the little boy’s throat washing had contained an H5N1 virus. 

Could the infection have come from a neighboring country? Fukuda traveled to China, spending a week there and speaking to public health officials. 
Once again, he learned that there had been no unusual outbreaks of respiratory illnesses. 

Nonetheless, the group was not ready to say that the virus was not a problem Suppose the child had spread the bird flu virus to other people? Thea 
the investigators asked, who might those other people be? The answers were obvious: health-care workers, family members, and schoolmates. There 
also was a possibility that laboratory workers who had handled the sample could have caught the vims. Since the virus had been on chicken farms, it 
was possible that farm workers had been infected. The telltale footprints of a past viral infection are in the blood; antibodies are formed as the immune 
system staves off the viral attack. That meant that the group had to start checking people’s antibodies. 

“We collected several hundred blood samples,” Fukuda said. They found four infections with an H5N1 virus, all from groups of people who were 
likely to have been infected: a lab worker, a worker on a poultry farm, a child in the boy’s preschool class, and a parent of a different schoolmate. No 
one in the boy’s immediate family had been infected. And no one who had had no reason to be infected—healthy blood donors and children whose blood 
had been stored because they had participated in an unrelated vaccine study—was infected. 

The group, finally, was satisfied. In September, when the investigators concluded their study, they reported that it appeared the boy really was 
infected with an H5N1 flu virus. But the virus did not seem to be spreading in the human population. Even though a few people may have been infected 
with an H5N1 virus, there did not seem to be an incipient pandemic. 

They recommended that Hong Kong increase its surveillance and then they went home, relieved and satisfied that they had done a thorough job and 
that the situation was under control. 


Nancy Cox, back at the Centers for Disease Control and Prevention, still had a nagging worry. That child’s death in Hong Kong was, after all, a 
frightening episode. She told herself not to be alarmist. “We kept looking back and thinking, ‘Okay, this case occurred in May. It’s now September and 
we haven’t had an additional case. That’s a good sign.’ We were thinking it’s probably an isolated incident.” 

Then, right before Thanksgiving, Cox got a phone call from Hong Kong. “We were informed that additional cases had occurred,” she said. She was 
shocked. “Things snowballed from there,” she adds. Now that the virus had appeared again, the bone-chilling fear came back. Was this 1918 all over 
again? 

“What we were really concerned about was that we were seeing the tip of an iceberg,” Cox said. “There might be many, many more cases that are 
undiagnosed. With influenza you have a pyramid. At the top you have the number of deaths and that’s small compared to the number of hospitalizations. 
The number of hospitalizations is small in relation to the number of asymptomatic infections.” How many people might already be harboring an H5N1 
flu vims? “The bottom line was: Was this vims able to spread fromperson to person?” Cox asks. 

Dr. John LaMontagne, the deputy director for the National Institute of Allergy and Infectious Diseases, was in India at the time, on an official visit 
with the Secretary of Health and Human Services. He checked his E-mail and saw there, to his horror, a note from a program officer at the Centers for 
Disease Control and Prevention informing him that the H5N1 virus had reemerged. 

“I was very worried,” LaMontagne said. “I had remembered that there was a case in May, but this was a six-month interval. The fact that it had come 
back after six months was very worrisome to me. It suggested that the virus was circulating somewhere, in humans or in animals. There was a possibility 
that we would have a much more serious problem” 

There was no time to waste, LaMontagne thought. His group had to get started making a vaccine. The first batches would go to the lab workers, to 
protect them But the scientist also had to lay the groundwork for making huge amounts of a vaccine, enough to protect most of the world, if necessary. 
They had to work with drug companies and they had to prepare for the worst. 

In the meantime, epidemiologists resumed their investigation in Hong Kong, but now it would be even more elaborate. The international group that 
went to Hong Kong that autumn was much bigger, with seven people from the Centers for Disease Control and Prevention and a virtual army of experts 
from Hong Kong. 

The number of cases kept mounting. From November until the end of December, eighteen people were hospitalized, eight ended up on respirators, and 
six died. 

“The cases we were seeing were such severe cases,” Fukuda said. “We were seeing young kids get hospitalized. We were seeing young adults get 
hospitalized, end up on respirators and die, and people who were generally healthy.” 

Most of the flu victims were children, Fukuda adds. But “the striking thing was that of the people who became seriously ill, ending up on ventilators 
or dying, most were people older than eighteen. That was chilling.” It was, in fact, an unusual pattern of death, and it had not been seen since 1918. 

“We were seeing young people becoming infected and primarily young adults who were at the highest risk for dying. That was very sobering,” Fukuda 
said. 

At that point, in the late fall, public health officials were conducting two parallel investigations. One group studied whether the bird flu was spreading 
among the poultry in Hong Kong and, if so, how quickly and how far. The other asked what was happening in humans. They wanted to know the risk 
factors that made it more likely for people to be infected with the H5N1 virus. Did the virus still appear to be spread through contact with birds or was 
there some other way of spreading it? They wanted to know if there was now evidence that the vims was spreading from person to person. Was there 
evidence that the virus itself was changing, adapting itself to spread more easily from person to person? 

The ultimate question was the most frightening. “How likely was it that we were on the precipice of an epidemic? How likely was it that something 
was starting up?” Fukuda wondered. 

It still was not known if the new flu virus shared major features with the 1918 flu. Taubenberger was working on his snippets of the 1918 flu virus, 
but there was little hope that he would know in time what had made that virus so deadly. The H5N1 virus had come just a little too soon. 

At the Centers for Disease Control and Prevention and at the National Institutes of Health, the work on a vaccine proceeded with haste. There was no 
time to wait for the investigation in Hong Kong to be completed. If the H5N1 virus was spreading from person to person and if it was a killer flu virus, 
they needed to be prepared with a vaccine. By the end of January, they had enough to immunize lab workers. 

Meanwhile, the scientists began searching for a virus that had the H5 and the N1 proteins on its surface—so a vaccine would protect against the H5N1 
flu—but, because of changes in other genes, could grow in chicken eggs. LaMontagne beseeched drug companies to start producing an H5N1 vaccine, 



but the companies were reluctant, he said, because they feared that the vims might start to spread in their flu vaccine manufacturing plants and 
contaminate their flu virus cultures. “They were afraid it would compromise their ability to make conventional vaccines,” LaMontagne said. “If we had 
an epidemic it would be a different matter,” he adds, but in the absence of an epidemic, the vaccine makers hesitated. Yet the scientists knew that even if 
vaccine manufacturing began that moment, it would be nine to twelve months before they could have enough vaccine to protect the nation. And by then it 
might be too late. “It’s a huge logistical problem,” LaMontagne said. 


While the laboratory scientists worked with the H5N1 vims, Shortridge coordinated an investigation of birds in Hong Kong. He was worried about what 
might be happening if the bird virus and a human flu virus mixed in a patient, emerging as a new virus of unprecedented potency. 

“We were dealing with a very potent virus and this is one of the concerns that really worried us, that if the virus were to reassort in a human with a 
prevailing ordinary common flu of the time, we could have had a disaster on our hands,” Shortridge said. 

He immediately thought of the “wet markets” where poultry is sold in Hong Kong. Every day in Hong Kong, crates of chickens arrive from the 
countryside, millions of chickens. The live fowl are slaughtered before their customers’ eyes in stalls that are strategically located, often in the center of 
the hotel and business sections, where infected people could spread the virus to travelers, sparking a worldwide epidemic. 

“The people here like their chickens fresh,” Shortridge said. “Hygiene consists of a douse with cold water,” to wash away chicken waste. Since the 
flu virus grows in the guts of chickens, the slaughtering of the birds in wet markets seemed to offer a perfect opportunity for an H5N1 virus to spread to 
humans. 

All through the fall of that year, the chickens had seemed healthy. Then, shortly after Christmas, some of the chickens in the Hong Kong markets started 
behaving oddly, and began dying. The sickness commenced with a sort of yellowish diarrhea, then the wattles on the top of the birds’ heads drooped. In 
a couple of days, they would fall over dead, hemorrhaging, with widespread organ damage. The cause was an influenza vims, type H5N1. But how 
widespread was it? How many chickens being offered for sale were infected with that virus? 

To find out, Shortridge and other investigators started gathering fecal material from the city’s wet markets, taking the samples to the lab and injecting 
them into chicken eggs to see if a vims would grow. Influenza viruses flourish in chicken eggs—this tried-and-true technique was the same one that 
Johan Hultin used in the 1950s when he was vainly attempting to grow the 1918 flu virus from tissues he had removed from frozen corpses in Alaska. 
But while Hultin failed to get a flu virus to grow from the tissue he recovered, Shortridge, with his bird specimens, succeeded spectacularly: one out of 
every five chickens appeared to be infected with an H5N1 flu vims. “So this indicated, more or less straightaway, that the chicken was the principal 
source of virus for humans in Hong Kong,” he said. 

He also realized where the infected chickens were coming from: China. That country supplies 80 percent of Hong Kong’s chickens, shipping 80,000 
to 100,000 birds a day into the city. The chickens may be housed in markets for days before they are transported to the wet market stalls to be 
slaughtered before customers’ eyes. The practices leave a perfect opportunity for a flu virus to spread among chickens and then to infect humans. 

Moreover, the birds were coming from Guangdong Province, the exact place in southern China where the 1968 Hong Kong flu pandemic began, 
Shortridge said. He was haunted by the thought that another 1918 pandemic might be starting and that the decisions he and the other scientists made could 
determine whether the world was ravished by disease and death or whether a disaster was stopped in its tracks. 

“It was absolutely terrifying. You could feel the weight of the world pressing down on yon,” Shortridge said. 


While Shortridge and his team investigated the chickens, Fukuda and his group were asking about the spread of the virus among people. They repeated 
many of the steps they had taken when they investigated the three-year-old boy’s fatal viral infection just a few months earlier. 

One key investigation involved hospital workers. If those who took care of the flu patients had antibodies to the H5N1 virus, that would indicate that 
they had been infected. For comparison, Fukuda’s group took blood from hospital workers in other areas of the buildings who had not been anywhere 
near the flu patients and from hospital workers who were from hospitals that had not admitted any patients with an H5N1 influenza. “We kept in mind 
that if the spread was efficient we would be seeing a lot of illnesses in the staff,” Cox said. “Of course, everything is confounded if there is a regular 
influenza spreading in the community. In Hong Kong, there was another influenza spreading. There were lots of patients coming in and we had to screen 
them. There was a heightened concern, everyone with a respiratory illness was concerned that they might have the bird flu.” To respond to the near¬ 
panic in the city, some hospitals instituted twenty-four-hour flu services, screening people around the clock. 

At the same time, the investigators interviewed friends and family members of flu victims. They took samples and tested them for H5N1 viruses and 
for antibodies to the virus. But they also did something more sophisticated. 

Fukuda explained: “We instituted a number of analytic studies. In one form or another we were comparing sick people to not so sick people, trying to 
find out what’s different about the sick people. We looked at people who had gotten sick and compared them with people who were not sick. And we 
looked at groups who were exposed to one of the people who had become ill and compared them with people who had not been exposed.” 

It was a huge job, Fukuda observed, and the analyses were more difficult than they might seem at first glance. The problem was that people could 
have been infected because they came into direct contact with someone who was ill with an H5N1 flu infection, or they could have been infected 
because someone who was ill passed the virus on to someone else who passed it on to them. In one carefully documented case, at least 7 percent of 
people infected got a symptomless flu—they were infected and infectious but they showed no outward signs of being ill and did not realize that they 
were harboring a flu virus. A final possibility was that people could have been infected because they were exposed to poultry. “The studies were set up 
to help us tease through those possibilities,” Fukuda said. 

The scientists were working as quickly as they could, aware that panic was growing. “Everybody was frightened,” Shortridge recalled. 

“There was an unbelievably high level of anxiety in Hong Kong,” Fukuda said. “There was tremendous, really tremendous scrutiny worldwide.” 

It took time to complete the studies; some, in fact, took a year. But as the evidence started coming in. the picture was consistent: There was no 
evidence that travel or eating poultry or visiting aviaries or having other kinds of pets increased a person’s risk of getting the H5N1 flu. “The single 
strong risk factor that fell out was being exposed to live poultry in the week before becoming ill,” Fukuda reasoned. 

With the two lines of investigation pointing to the wet markets, there was just one conclusion. The chickens must be slaughtered—all of them. 

One day, as Shortridge strolled through a wet market, he came upon a terrifying sight. “We saw a bird standing up there, pecking away at its food, and 
then very gently lean over, slowly fall over, to lie on its side, looking dead. Blood was trickling from the cloaca. It was a very unreal, bizarre situation. I 
had never never seen anything like it.” And then he witnessed it in another chicken and another chicken. “We were looking at a chicken Ebola,” said 



Shortridge, referring to the horrific viral hemorrhagic fever that is one of the most deadly viral infections of humans. 

“When 1 saw those birds dying like that, it really hit home what might have happened in the 1918 pandemic,” Shortridge said. “I thought, ‘My God. 
What if this virus were to get out of this market and spread elsewhere?’ It was an unbelievable situation, totally frightening. My mind just raced.” 

The killings began on December 29, 1997, with an announcement by Steven Ip, the Secretary for Economic Services. “We will start destroying all the 
chickens in Hong Kong Island, Kowloon Island, and the New Territories,” he announced. 

That meant killing more than 1.2 million chickens from 160 farms and more than 1,000 retailers and stalls. Some chickens would be killed by their 
owners, others would be carted away by the government to be gassed to death. Then their carcasses would be disinfected and buried in landfills. 

It was an unforgettable sight. In one market, called Fai Chai Lam Cheung Kai, workers began at eight o’clock in the morning, pulling chickens, ducks, 
pigeons, and quail out of their cages stacked in tall piles. Using sharp knives, they slit each bird’s throat and discarded the carcasses in plastic garbage 
bins. It took ten minutes. The result: one hundred birds were dead. 

In just a day, 770,000 of the territory’s birds were killed. The rest were dead by the evening of the second day. Even so, Hong Kong officials said that 
the process took longer than it could have. Moreover, there was a shortage of gas canisters for mass destruction of chickens. And although the 
Department of Agriculture and Fisheries requisitioned 1,300 employees to help, most had jobs like dog catcher and park warden. “Most of our staff 
members had never encountered a live chicken,” said Lessie Wei, the director of agriculture and fisheries for the territory. “There was a learning 
process. Some are now experts in killing chickens.” 

The chicken markets in Hong Kong were shut down for a month and the Hong Kong government began quarantining birds from China to be sure they 
did not have the H5N1 flu when they entered Hong Kong. The government insisted that chickens no longer be housed in wooden cages. Now they are 
kept in plastic cages that can be disinfected more easily. The situation seems to be under control. Over 200,000 chickens have been tested and none have 
had the H5N1 1 virus. 

Shortridge and Webster, in the meantime, are developing a surveillance system for flu viruses in Hong Kong’s birds and pigs. So far, Webster said, 
“there is no evidence ofH5Nl in this part of the world.” 

Back in England, observed John Oxford, the British virologist, hospitals had put “pandemic plans” in place. Anyone who arrived in Heathrow Airport 
from Hong Kong with a respiratory infection was quarantined, just in case. The H5N1 scare, he said, “was a dress rehearsal.” 

Nancy Cox is relieved, but still wary. The story is a triumph of epidemiology because what might have been a deadly pandemic was stopped in its 
tracks. 

“In Hong Kong there is typically a peak on influenza activity in February,” Cox said. “Our greatest fear was that some individual would become 
dually infected with an H5N1 virus and a human strain. Then you would get a hybrid. Our fear was that through a process of genetic shuffling a virus 
could emerge that could replicate in humans efficiently and be transmitted from human to human and it could be as dangerous as the bird flu.” 

That bird flu episode, Cox concluded, “was a wake-up call for a lot of people who had forgotten how devastating influenza can be. I think it was 
important for all of us to take heed and get our pandemic planning efforts reorganized.” 
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FROM ALASKA TO NORWAY 


In the spring of 1996, while Jeffery Taubenberger and Ann Reid were still utterly frustrated by their failed attempts to get viral genes out of Roscoe 
Vaughan's lung cells and a year before the little boy in Hong Kong would die of the flu, another kind of drama was unfolding. It involved Kirsty Duncan, 
a grimly determined young woman, unknown to the ranks of flu specialists, who had had no special training in virology or epidemiology. Instead, she 
was driven by a passion to solve the mystery of the 1918 flu. hi May 1996, Duncan trudged along a gravel path on the side of a mountain on a remote 
island of Spitsbergen, less than 800 miles from the Arctic Circle, to visit a lonely gravesite. The earth was covered with snow, the air chill with winter, 
although the long hours of daylight signaled spring. The area was bereft of trees, allowing Duncan to see the cemetery clearly in the distance, rows of 
white crosses on the mountainside. 

“I slowly walked up the valley side, up the steep slope. 1 knew they were in the last row,” Duncan said. Then she was upon them: six white crosses 
and a headstone. Buried there, in the frozen land of a tiny island, were the bodies of seven young men. They had come from Norway for mining jobs, 
crossing the cold Norwegian Sea in September 1918. But they had become ill on the journey and died of the flu before they had a chance to step into a 
coal mine. 

Duncan stood beside the graves, reverent and solemn. The miners had been struck down in the prime of their youth; the youngest was eighteen and the 
oldest was Duncan’s age, twenty-eight. Duncan had found their graves after all these years, and as she stood on the icy ground she realized that the 
miners’ bodies might still be frozen with the terrible flu virus intact inside their tissues. If there was any hope that the 1918 virus might be found, it 
resided in the bodies of these young miners that had lain undisturbed for so long. 

She had struggled with the ethics of even asking to disrupt their graves. “I believe a cemetery is a sacred place, you don’t disturb someone’s final 
resting place,” Duncan said, with a catch in her voice. And yet, if she could find the 1918 flu virus, the work could help scientists to make vaccines and 
test antiviral drugs; it could help protect the world from another catastrophe if that virus returned. “It’s an impossible decision. It’s a decision I fought 
with every day.” 

Agonizing over the moral thing to do, Duncan turned to her parents and her family for counsel. In the end, her father helped her decide, telling her: 
“Kirsty, iff held the secrets to this deadly disease, I would hope that someone would come along and unravel them.” 

And so Duncan had traveled to the tiny town of Longyearbyen in the archipelago of Svalbard in the Norwegian Sea to visit the miners’ graves. 

Duncan was a geographer, at the University of Windsor and the University of Toronto in Canada, who studied climate change and how it affects 
human health. She was a striking figure, tiny with waist-long brown hair, a runner, and a devotee of Scottish dancing. Her life changed in 1992 with a 
casual conversation with her former husband. 

“I was married to a pediatrician and we had been talking about the 1918 flu and I said, ‘Well, I’m going to read Alfred Crosby’s book,”’ Duncan 
recalls, referring to America's Forgotten Pandemic. “Initially, I wanted to explore the link between climate and flu.” 

As she read the book, Duncan became horrified by the flu’s devastation. She solemnly recites, by memory, the statistics: Half a million died in the 
United States, 19,000 in New York City; half a million sickened in Quebec; 14,000 died in Quebec. 

“The funeral directors couldn’t keep up with the demand for funeral cars and so they converted trolley cars. A trolley car in Montreal could carry ten 
coffins,” Duncan said. The images were searing. “I came home to my family and I said, Tmgoing to find out what caused the disease.’” 

She began with an electronic database, Medline, that contains articles from medical journals, pulling every article she could on the flu. 
Taubenberger’s name did not appear; he had not yet published his paper. Then she started calling influenza experts and asking them. Are there any 
archival samples? Does anyone have tissue from 1918 flu victims that might contain the virus? “I was told, ‘No. They’re all gone,”’ Duncan said. 

Unwilling to give up, Duncan asked herself how else she could get an answer. “My background is in geography and anthropology. So 1 thought, What 
would preserve biological tissue?” The answers, she said, are extreme dryness, extreme wetness, and extreme cold. “I thought the greatest chance for 
success would be to look in cold areas.” She needed to find flu victims who died and were buried in permafrost. 

Duncan began her search with Alaska, a territory where the 1918 flu had struck with a particular vengeance. Crosby had written that while the virus 
swept the world, it had decimated the villages of Eskimos, killing as many as 90 percent of the young adults in villages that it entered; only quarantines 
and a deliberate policy of some villages to cut themselves off from all contact with outsiders saved them. She reasoned, like Johan Hultin forty years 
before her, that if she could find Eskimos who had died of influenza in 1918 and had been buried in regions of permafrost, she might be able to locate the 
flu virus. 

She began by writing to the Alaska Bureau of Vital Statistics for the records of everyone who had died in 1918. The response was overwhelming, but 
not helpful. Duncan got back 2,000 death certificates but she did not know which flu victims to focus on. “I could not correlate flu victims with 
permafrost,” she said. “The U.S. Geological Survey did not have permafrost maps that were good enough to do that.” 

If Alaska would not work, what about Iceland? Duncan thought. But she reconsidered. “The geothermal energy would not allow for preservation,” she 
concluded. 

She thought of Siberia and Russia, but again, no luck “I wrote to the Russian and Siberian authorities but got no response,” Duncan explained. 

Duncan turned to the Norwegian islands in 1994. A close friend of hers had led an expedition across a glacier in Svalbard, an archipelago of islands 
owned by Norway, about 600 miles north of the mainland, across the Norwegian Sea. When he described his trip to Duncan, he mentioned permafrost. “I 
thought, ‘That’s it,”’ Duncan said. She went to the University of Toronto library to read up on the area and, in particular, to learn about the port town of 
Longyearbyen. She found just two books written in English, and learned that Spitsbergen had been a center for the whaling trade, with 200 to 300 ships 
and 10,000 to 20,000 men in the area in the late seventeenth century. Coal mining began in 1906 when John Monroe Longyear, an American, formed the 
Arctic Coal Company on the island, and within a decade there were six coal mines in the area. The miners and their families lived in the newly built 
town of Longyearbyen. The town also drew seasonal workers, men who were farmers or fishermen in Norway, who spent the cold winter months in 
Longyearbyen mining coal. 

Duncan took a guess: influenza had devastated Norway. Norwegians had traveled to Spitsbergen for mining work. The flu might have come to 
Spitsbergen. And if it had, there might be flu victims buried in the permafrost. What Duncan needed were records to point her to influenza victims. 

She wrote to the Norwegian Polar Institute, but the news was discouraging. There were no hospital records because the hospital was destroyed in 
World War II. There were no church records, because the minister didn’t come until 1920. There were no government records because they were in 


buildings that were bombed and destroyed in World War II. “Things were looking desperate,” Duncan said. The institute did offer her one ray of hope: 
there were diaries kept by the coal company. 

Duncan called the coal company. “They said, ‘We no longer have the diaries.’ 1 just about died,” she recalled. Then the company told her that a local 
schoolteacher in Longyearbyen had them. When Duncan phoned the teacher, Kjell Mork, he agreed to translate them for her and told Duncan about the 
seven miners who had perished from the flu. 

The men had departed fromNorway for winter mining jobs on September 24, 1918, sailing for three days before arriving at Longyearbyen on the last 
journey of the year before the ice made the frigid waters impassable. But the influenza virus was spreading on the ship. Within days of disembarking at 
Longyearbyen, seven men were dead from the terrible illness. Their bodies were kept outside, where the temperature had been well below zero. Before 
they were buried, their names and their dates of birth and death were inscribed on the six crosses and one headstone that marked their graves. The 
practice at the time was to bury the dead in simple wooden coffins, without embalming fluid. 

“After two years of searching, now I knew of these young men,” Duncan said. But could she find the graves, and, if so, had they been disturbed? She 
wrote to the minister, who told her that the graves were marked and had not been touched since 1918. 

No one could say for sure how deeply the men had been buried—a crucial question. Although permafrost reaches to a depth of 500 meters in some 
areas of Svalbard, the top half meter to meter of ground melts and refreezes each year. That is the so-called active layer. Duncan contacted 
archeologists, historians, the governor of Svalbard, and even the local funeral director to discover the burial practices at the time. Bodies typically were 
buried two meters under the ground, she learned, although there was no guarantee that the practice in Norway was also the practice in Svalbard in 1918. 
“I was told by the governor’s office that Svalbard was a no-man’s-land,” Duncan said. “There was no law. We just don’t know.” 

On the other hand, there was reason to suspect that the miners might have been buried below the active layer of the permafrost, Duncan reasoned. 
They had died in October, when the permafrost was melted most deeply, making it the easiest time of year to dig down deep. In other places where the 
flu had struck, people were so frightened that they dug graves as deeply as they could. And bodies buried in shallow graves in permafrost regions like 
Svalbard sometimes floated to the surface as the active layer froze and thawed and heaved bodies upward. No bodies had surfaced in the Longyearbyen 
cemetery, Duncan learned. She thought that the miners would be buried deeply. “They were miners. If anyone knew how to dig in this material, they 
did,” she said. 

Duncan had found her flu victims. Now she needed to organize a group to find out if there were intact bodies in those frozen graves and, if so, to 
exhume them, remove tissue from their lungs and other parts of the bodies, and see if the 1918 influenza virus was still there. She began approaching 
scientists, telling them of her fantastic discovery and asking them to join her team. And she waited for permission from the Norwegian authorities to go 
ahead and dig. 

In February 1996, she got it: the governor of Svalbard told her that she had contacted all the relevant parties—the Norwegian medical research 
community, the church council, the bishop, the town council, and the families of the miners—and they had agreed to let her continue. 

“I was just overwhelmed,” Duncan said. “I’m an outsider and what I was asking permission to do was potentially very hurtful.” She was moved by 
the decision of the families to allow her to open the graves of their relatives. “I wonder how many of us would be willing to grant permission,” she said. 
“I really treat their permission as a very great gift and I treasure that gift.” 

It was time to start planning the expedition in earnest. 

One of the first to sign on was Dr. Peter Lewin, a pediatrician and medical archeologist at the Hospital for Sick Children in Toronto. Lewin describes 
his work in medical archeology as “an exotic hobby.” He has autopsied mummies and has used modern scanning methods, like CT scans, to probe the 
medical mysteries of pharaohs of ancient Egypt. He had found evidence of the smallpox virus in the mummy of Ramses V He was part of a team that 
examined tissues from sailors who died in the 1840s, members of a disastrous expedition to the Canadian Arctic. He had searched for smallpox in 
bodies buried in the Canadian permafrost, not finding it but convinced that a virus could remain viable in long-frozen corpses. Until he spoke to Duncan, 
however, he had never thought about the 1918 flu. 

Duncan arrived at Lewin’s office, telling him about the flu and the miners and the possibility of finding one of the most deadly viruses the world has 
ever known. Lewin was sold. “We never looked back,” he said. 

“I was very excited,” Lewin said. Duncan’s plans “fit in very well with my ideas.” He was thrilled to be given an opportunity to help isolate the 1918 
flu virus. 

The team began to take shape, with experts from a variety of disciplines. It included Dr. Alan Heginbottom, a Canadian geologist; Dr. John Oxford, 
the British virologist; Dr. Robert Webster, an American virologist; and Sir John Skehel, the director of England’s National Institute for Medical 
Research in Mill Hill. 

It was an emotionally complicated affair. Duncan, with her long hair and doe eyes and raw emotions, was undeniably attractive to some of the men on 
her team. Esther Oxford, John Oxford’s daughter, wrote an account of her father’s involvement with the group, and said that soon after Duncan and her 
father met, they started “an affair of fax and telephone which lasted ‘too long,’ according to Gillian Oxford, my mother. Meals were interrupted, work¬ 
days were filled with constant messages, calls and faxes—all of which featured touchy-feely words such as ‘overwhelming,’ ‘truly,’ ‘deep.’” Duncan 
told Oxford’s daughter, “Your father and I were excited by one another.” 

And when Duncan’s marriage broke up, she called Oxford in tears. By then, Esther Oxford wrote, her father had gotten all of the funding for ground- 
penetrating radar, half the funding for the actual exhumation of the bodies, had introduced virologist Rod Daniels to Duncan, and had found the 
Necropolis Company to do the grave digging. 

For Duncan, however, there was a huge gap in her preparations for the expedition: after two years, during which time Duncan had spent $60,000 of 
her own money investigating the possibility of finding the flu virus and planning the expedition, she had never actually been to Longyearbyen. She had 
never seen the miners’ graves. It was with great excitement and some trepidatioa then, that she set forth that year in May. 

“I was very frightened, so afraid that I would hurt the people living there and the church. How would people feel? That really bothered me,” she said. 
On the second day, she went to see the minister of the church in Longyearbyen. 

“I introduced myself and said, T hope I have not offended you and the church.’” The minister, she recalls, told her that, no, she had not offended him; 
hers was important work that needed to be done. Then he asked Duncan if she had been to the cemetery. “I said, T have no right to go without your 
blessing.’” The minister told her she had it and that she should go. 

“It was the longest, hardest walk of my life,” Duncan said. “It is quite a distance to the cemetery and you can see the white crosses in the white snow.” 

After her solemn journey she returned to her hotel. Before she left the island, she made a second visit. It was the middle of the night, with the Arctic 
sun still burning in the thin cold sky. Duncan walked up the path to the cemetery, to the last row of graves, to the graves of the young miners. With her 



hands she dug seven shallow holes in the snow, one at each grave, and buried seven roses in the seven holes. 

Upon her return to Canada, Duncan felt she could be silent no longer about her plans. She needed to tell the public what she intended to do and gauge 
the world’s reaction. “As a member of the public, I would not want to think that some scientist just went up there and did this work,” she explained. “I 
would want to know about it, I would want to know that they did it responsibly and that they did it right. I would want them to debate the merits and 
drawbacks of the work If there had been a great hue and cry about the project, I would have stopped it.” 

But just the opposite occurred. People were touched and excited by her plans and many who knew firsthand how terrible the 1918 flu epidemic had 
been wrote to Duncan and called her to encourage her in her efforts. “In three years, 1 have gotten three letters where people expressed concerns and 
over a hundred letters from people in their nineties, begging me to find an answer,” she said. Some of the letters are extremely personal. Some phone 
calls were so moving that she dissolved in tears. Duncan keeps the letters from flu survivors on her desk “to remind me of why 1 undertook this, of why I 
have to keep going.” 


Meanwhile, Jeffery Taubenberger, working quietly in his cramped quarters at the Armed Forces Institute of Pathology, found out about Duncan through 
the scientific grapevine. Leading flu virologists, like Dr. Robert Webster of St. Jude Children’s Research Hospital in Memphis, were being recruited to 
help with this fantastic project. Meanwhile, Taubenberger and Ann Reid, people no flu experts had ever heard of, were slaving away trying to pull viral 
gene fragments out of the slivers of lung tissue they had gotten from the pathology warehouse. And they were having an impossibly difficult time. 

It was not easy for Taubenberger to watch the media hail Duncan that spring and to know that he had in his hands human lung tissue containing the 
1918 flu vims. But what would be the point of making an announcement? While Duncan talked to scientists and the press about her project, 
Taubenberger and Reid were still trying valiantly to push the methods of molecular biology to the limit so they could fish the viral gene fragments out of 
the formaldehyde-soaked scrap of lung tissue from Private Vaughan. 

Gradually, that summer, as their luck changed, Taubenberger decided that the best strategy was to stake a claim on the flu virus work, but not by 
making a public announcement. Instead, he would take the conservative path of academic science: a publication in a leading scientific journal. He 
needed to let the world know what he was doing, now that he was getting some results. And he needed to raise a question: Should Duncan go forward 
with a project that might unleash live flu viruses, among the most deadly viruses ever known, when he could get the same information with utter safety? 

Taubenberger sent his paper to Science magazine that October. “We wouldn’t have published our Science paper when we did if it weren’t for them,” 
Taubenberger said. “We thought, ‘We ought to publish what we have now so we can show we are there first.’” 

It took until March before Taubenberger’s paper appeared in Science and it was not until then that Duncan learned of his work. Suddenly, 
Taubenberger’s question was everywhere: Why should Duncan press ahead? Why take a chance that maybe she would release live flu viruses from the 
miners’ bodies when Taubenberger had found this other, safer source of the virus’s genetic material? 

But Kirsty Duncan was convinced that her project still was valuable. After all, Taubenberger’s tissue had been soaking in formaldehyde for nearly 
eighty years and who knew what might have happened to the viral genes? And it was not clear that Taubenberger even had enough viral material to find 
the complete genetic sequence of the 1918 virus. Duncan’s group wrote about Taubenberger’s paper on its Web site: “Results published in March 1997 
showed he had managed to recover only partial sequences of some viral genes.” 


Nancy Cox, chief of the influenza branch at the Centers for Disease Control and Prevention, decided that it was time to bring Duncan and Taubenberger 
together. She was caught in the middle, having agreed to provide scientific advice to Duncan and discuss the molecular biology of influenza with 
Taubenberger. Yet Taubenberger and Duncan had never met each other. Maybe if the two sat down and discussed their work, they could agree on the 
best way to proceed. 

The meeting took place in April 1997, just two months after Taubenberger’s paper had been published. The two young scientists discovered that they 
had much in common. Both were musicians, with Duncan playing piano, violin, and bagpipes. Taubenberger promised to send her tapes of the music he 
had composed. Both were unknowns in the flu world embarking on projects that were breathtaking. Both had devoured Alfred Crosby’s book inspired 
to press on by his descriptions of what the 1918 flu virus had wrought. 

The decision of whether Duncan should proceed turned out to be not a difficult one. One of the criticisms of Taubenberger’s work to which he readily 
agreed, was that he had only one sample. Perhaps what he thought was the 1918 flu vims was an innocent and innocuous flu virus that was a bystander 
while the deadly virus killed the soldier. Only with more than one sample from different flu victims could that question be laid to rest. Duncan’s 
expedition could provide more flu samples. 

Duncan should go ahead with her plans, all agreed, while Taubenberger, working separately on his own project, continued to determine the sequence 
of the virus’s genes. He agreed to be part of Duncan’s team, using the molecular biology techniques his lab had perfected to fish the virus out of the 
tissue from the miners’ lungs. “Everyone felt they should continue on with their project, that finding more than one sample would be useful,” 
Taubenberger said. 

A month later, Cox and the others at the Centers for Disease Control and Prevention pulled out of Duncan’s project providing only vague 
explanations: With Taubenberger’s project underway, the Spitsbergen project was no longer a scientific imperative. The Centers had limited resources. 
They had other things to do. “We have so many projects going on that it is impossible to participate,” Cox said. 

Taubenberger, however, was still officially a part of the team, although he was not in touch with Duncan as he continued with his own work His 
research on the flu virus was getting increasingly frustrating. With just a few molecules of viral genes in the sample from Private Roscoe Vaughan, 
Taubenberger was beginning to wonder if it was even possible to get more than partial genetic sequences. 

“There was so little material,” Taubenberger said. “It couldn’t get any worse.” Realizing that Private Vaughan’s lung tissue might not be enough, 
Taubenberger went back to the warehouse samples and screened another thirty-five of them for footprints of the flu virus. One proved positive, the lung 
tissue taken from the corpse of Private James Downs, a thirty-year-old soldier from Camp Upton, New York who had died just two hours before 
Private Vaughan in South Carolina. Private Downs had entered the base hospital on September 23, 1918, and died at 4:30 a.m. on September 26. His 
lungs were heavy with fluid, exuding a “bloody froth” according to the autopsy notes. 

Encouraged by the discovery of the virus-containing tissue from Private Downs, Taubenberger went home for a two-week paternity leave—his wife 
had just given birth to their second child—confident that when he returned the work with Private Downs’s tissue would go forward as planned. In the 
meantime, his mail accumulated, unread, in his office mailbox. 



The envelope was waiting for Taubenberger when he returned at the end of July. It was postmarked San Francisco and it contained a curriculum vitae as 
well as a few pages that had been photocopied from Alfred Crosby’s book on the 1918 flu epidemic. Then there was the letter. It was from a man 
Taubenberger had never heard of, a seventy-two-year-old retired pathologist named Dr. Johan Hultin. 

In careful sentences, Hultin told Taubenberger what he had done in 1951, that he had gone to Alaska and exhumed the still-frozen bodies of flu victims 
that had been buried in a mass grave in the tiny village of Brevig. He explained that he still had contacts in Alaska and that if Taubenberger was 
interested, he could return to Brevig and attempt to get lung samples from the corpses of flu victims that were still frozen and buried in that grave. 
Hultin’s caution emanated from his letter. “He was very concerned that we not think he was a kook,” Taubenberger said. 

Although he was feverish with excitement, Taubenberger responded in the same measured way: he wrote Hultin a letter. Then the two men began 
exchanging telephone calls, cautiously planning a very different expedition than the one Kirsty Duncan was leading. It would be low-key, paid for 
entirely by Hultin. with no advance publicity and no publicity at all if he did not succeed in recovering lung tissue from frozen flu victims. Hultin told 
Taubenberger that he remembered with distaste his return from his expedition to Alaska in 1951. His plane was met by a reporter from Life magazine. 
Now that the media was far more voracious and clamorous, Hultin recoiled in horror at the very thought of sparking a frenzy around a voyage to the 
isolated village of Brevig. He had to insist: no publicity, no members of the press invited or informed. He would ask the village leaders for permission 
to reopen the mass grave of the 1918 flu victims and, if they agreed, he would dig up the bodies himself, Hultin told Taubenberger. If he succeeded in 
getting lung tissue, he would send the samples as a gift to the Armed Forces Institute of Pathology. 

The contrast with the Spitsbergen expedition could not have been more stark. Duncan had told the world what she was doing and had spared no effort 
to be certain that she would ensure the utmost safety, even if she was slowed down, even if, in the end, she did not exhume the bodies of the miners at 
all. Her project was expensive and was taking place with all deliberateness and with the eyes of the world upon her. Her group had spent endless 
months and years planning and getting permits and signing up an international team of experts in every conceivable area. Hultin was a one-man, self- 
funded expedition planned on the fly. 

And yet Taubenberger realized immediately that Hultin had more experience in searching for frozen bodies of flu victims than anyone else on earth 
and he was the only person who had ever succeeded. The sole remaining question was whether it would be worthwhile trying to grow the actual virus if 
it still could be resurrected from the lungs of one of the corpses in Brevig. That, Taubenberger decided, was a fool’s mission. 

“The influenza virus is a very fragile virus,” he said. “One hour at room temperature and it’s dead. So the chances of getting live viruses are virtually 
zero.” But the attempt would require the most elaborate precautions, a biohazard isolation lab where workers wore space suits when they were working 
with live viruses of the most deadly type. Why even try to schedule such lab work? “I said, ‘Take the frozen biopsy samples, put them in fixatives, and 
we’ll look for the viral RNA.’” The viral genes would be intact but the virus itself would not be alive. 

Hultin was overjoyed. Ever since his first trip to Alaska in 1951 he had dreamed of returning. As the years passed and Hultin built his successful 
career as a pathologist, he carefully followed the revolutionary discoveries in molecular biology, waiting for the right moment to mention Brevig and the 
right person to tell. “Little by little, I began to see the move into molecular genetics.” By the 1980s, he said, “I knew that one day I would have another 
chance.” He saw papers on a new method, polymerase chain reaction, or PCR, that would enable molecular biologists to analyze tiny fragments of 
genetic material and, he realized, perhaps even pull the flu virus out of samples from Brevig, making it irrelevant whether live, or even whole, virus was 
present. “I read about PCR and I realized now that, hey, this is something, this is coming now,” Hultin said. “I had better pay attention.” 

In March 1997, Hultin read Taubenberger’s article in Science and he knew his time had come. He tried to make it easy for Taubenberger to say yes to 
him, realizing that Taubenberger must be skeptical that this seventy-two-year-old retired pathologist could ever succeed in such a spectacular mission. 
He suggested that he would simply go to Brevig on his own and deliver the lung tissue to Taubenberger, in that way making sure that Taubenberger 
would not have to even wonder if he would be liable in case Hultin unearthed specimens with live flu virus and unleashed a catastrophic pandemic. 
Hultin was certain that could not happen. “I didn’t even consider it because I knew the virus was dead.” But he wanted the risk to be his so that 
Taubenberger would not encounter legal or bureaucratic entanglements. 

“There would be no connection between us other than my delivery of specimens,” Hultin said. “I was so anxious to do the work that I wanted to 
remove all conceivable obstacles. I did not want to lose this opportunity.” 

He reviewed his plans: He was paying for the trip himself so he did not have to apply for fimding. If he asked the government or a company to provide 
support, they might worry about what would happen if he found live virus and about their potential liability. They might throw roadblocks in his way. 

He was telling no one but Taubenberger, so there would be no long and prolonged public debate before he even spoke to the Brevig villagers. He 
could use his own knowledge of Brevig and his persuasive powers to get permission to dig up that old grave again. 

The more he planned the trip, the more “all sorts of little things added up to convince me that I could do it on my own. I didn’t ask anybody any 
questions except Taubenberger, and all I asked him was ‘Would you take my specimens?”’ 

“I was interested in speed,” Hultin said. “Influenza might come back while we were waiting for bureaucrats to make a decision.” 

Taubenberger told Hultin that, by the way, there was a similar expedition being planned by Duncan involving the graves of Norwegian miners. That 
exhumation had been in the works for four years. Depending on tests of the ground, it was scheduled to take place in the fall of 1998. Accustomed to 
investigators who do nothing in haste, Taubenberger then asked Hultin when he thought he could go to Alaska. He expected that Hultin would need 
months, maybe longer to plan the trip. But Hultin’s reply took him aback. 

“I said, ‘I can’t go this week, but maybe I can go next week. I’ll call my travel agent to fix me up with tickets,”’ Hultin recalled. 

Taubenberger was so astonished by Hultin’s response that he never thought to ask him why he could not go that very week, nor did Hultin volunteer 
the information. The reason was that he was building a 1,300-square-foot replica of a fourteenth-century Norwegian cabin on some land he owned in the 
Sierra Nevadas between Yosemite and Tahoe. After twenty-nine years of work, the cabin, with its detailed woodwork and spectacular redwood artisan- 
ship, was almost finished. “I had some details left on the cabin and that’s why 1 couldn’t go that week,” Hultin said. “But I didn’t want to tell Jeffery. He 
might think he was dealing with a nut.” 

The next week, Hultin was off, without even telling the Brevig villagers why he was stopping by for a visit. He traveled alone, and planned to discuss 
his mission with the villagers once he got there. 

“One cannot discuss a very sensitive matter with Eskimos by telephone,” Hultin said. “When it comes to digging in cemeteries and dealing with dead 
ancestors, one can’t do that by phone. You have to go up in a very quiet, low-profile way, and talk to them about it.” 

Hultin’s only phone call before he flew to Brevig was to the city clerk, a man who takes care of correspondence and answers the telephone for the 



240 Brevig residents. He asked just two questions: Has anyone been digging in the mass grave? And where could he sleep? 

The clerk told Hultin that the grave had been left undisturbed since he last was there forty-six years ago. He also told him that the school had four air 
mattresses and a kitchen where he could prepare food. And it was heated, a necessity even though Hultin would be arriving in August. Two of the 
mattresses were taken, being used by men who had come to install a satellite dish in the village. But there still were two left, one for Hultin, and a spare 
one that could be given to another visitor. 

When he arrived, Hultin found himself saddened by life in Brevig, so different from what it had been in 1951. Then the villagers were self-sufficient; 
many still practiced the ancient skills for whaling and hunting that had been handed down from father to son for generations. By 1997, he said, all that 
was gone, replaced by a dependence on welfare. Now the village, still isolated beside the chilly gray sea, was desolate, a place of hopelessness rather 
than pride. 

“It is very tragic,” Hultin noted. “They exist, they have many children, and the government pays.” Families are huge, Hultin claimed, in part because 
every villager, infants and children included, received money each year—$1,800 in 1996—from an oil company in compensation for the use of their 
lands. But there was no work, nothing to do. 

With their welfare money and the oil company money, the villagers were able to buy snowmobiles and four-wheeled motorcycles. “Every family had 
one or more of these. I have footage of a snowmobile next to a dogsled,” Hultin said. But most of the dogsleds were decaying, relics of an older, simpler 
way of life. 

Hultin, however, did not bemoan the past in front of the villagers. Instead, he set about to get permission to exhume bodies from the mass grave where 
seventy-two villagers who had died of the flu epidemic in November 1918 were buried. He turned first to Brian Crockett, a missionary who was pastor 
of the Lutheran church in the village. He and his wife, Ginger, a schoolteacher in Brevig, introduced Hultin to Rita Olanna, an important villager who 
was matriarch ofBrevig’s largest family and a member of the village council. 

“I showed her my pictures, prints from my previous visit, copies of letters written by Otis Lee, the missionary at the time, copies of mission letters 
from 1918,” Hultin said. “She discovered that her aunt and uncle were mentioned as references for the missionary. She was so delighted to see the name. 
She had relatives who died in 1918 and were buried in that grave.” 

Slowly, carefully, Hultin began to describe the reason for his visit. “I said that a terrible thing happened in November 1918 and I am here to ask 
permission to go back to the grave for a second time. Science has now moved to a point where it is possible to analyze a dead influenza vims and 
through that make a vaccine so that when it comes again, all of you can be immunized against it. There shouldn’t be any more mass deaths.” 

Olanna told Hultin she understood him and supported him. Pastor Crockett also supported him, and so Olanna called the village coimcil together to 
decide whether to allow Hultin to proceed. 

“We met in the early afternoon. 1 presented them with the same story I had told Mrs. Olanna earlier,” Hultin recalled. The group gave him permission. 
And, to his surprise, one of the village elders asked him if he needed help. When Hultin had been to Brevig forty-six years earlier, no one had offered 
assistance. Gratefully, Hultin said that, yes, he could use some help, and was provided with the services of four young men. 

Within the hour, on August 19, 1997, Hultin was at the gravesite, clearing the low brush from the area and starting to cut the sod. Then the young men 
sliced off the earth in foot-long squares, to be replaced later when the work was completed. 

With the earth exposed, Hultin and his assistants began to dig, pushing fairly easily through the first two feet of dirt that covered the permafrost below. 
They opened a rectangle six feet wide and twenty-eight feet long. This time, it was so much easier. “Now we had muscle and picks and spades. 
Particularly muscle,” Hultin said. “These were people who were accustomed to digging in permafrost.” They had perfected the technique that Hultin 
describes as “split and shovel, split and shovel.” 

On the afternoon of the third day, the group came upon the first body, ft was a skeleton—no soft tissue remained. Hultin told himself not to be too 
concerned. After all, this was the area he had disturbed when he had dug into the grave in 1951. It was only natural that those bodies would have 
decomposed in the intervening forty-six years. 

The men were working with no precautioas in case they came upon live virus, but Hultin was not worried. “I said, ‘The virus was dead forty-six 
years ago. It’s even deader now,”’ he explains. He wore gloves, but that was only to keep his hands clean to pickup his camera. Unconcerned, he and 
his assistants dug through the gravel and the muck, ignoring the overpowering stench of rotting bodies in the grave. “I was amazed that those young men 
could handle the fragrance in the grave,” Hultin said. “I was an old pathologist, I was used to it.” The next day, their luck changed. 


It was in the waning hours of the afternoon when Hultin saw it, in a hole seven feet deep; the body of a woman who had been about thirty years old. On 
either side of her were skeletons and badly decomposed corpses, but her body, though decaying, was mostly intact and her lungs were still well 
preserved and frozen. Hultin was awestruck Why her? Why did she escape rotting down to mere bones? 

“I sat on a pail—turned upside down—and looked at her,” Hultin said. “Then I saw it. She was an obese woman; she had fat in her skin and around 
her organs and that served as a protection from the occasional short-term thawing of permafrost,” Hultin explained. “Those on either side of her were 
not obese and they had decayed. I sat on the pail and saw this woman in a state of good preservation. And I knew that this was where the virus has got to 
come from, shedding light on the mysteries of 1918. I gave her a name. Lucy. Donald Johanson had sat in Ethiopia in 1974 and looked at a skeleton that 
shed light on human evolution. He had named her Lucy. I also thought of Lucy, lux, Latin for light- She would help Taubenberger shed light on that 
pandemic.” 

Carefully, he cut out both of the woman’s lungs, placing them on a cutting board and slicing them, still frozen, with his autopsy knife. He placed them 
in a preservative that Taubenberger had provided him, a solution that would prevent the virus from deteriorating. He also took tissue from the lungs of 
three other bodies near Lucy that were badly decayed, although he had little hope that they would contain even fragments of virus. 

Hultin knew he had to keep the tissues cold, but he felt it would be unacceptable to put his specimens in the refrigerator at the school where he was 
staying. Instead, he dug a tunnel in the grave, into the permafrost, and that became his refrigerator. It was a hole about two feet deep, which Hultin 
covered with boards. The next day, five days after he began, Hultin and his assistants began to close the gravesite. 

Hultin had decided against looking for any more bodies. “We had found seven skeletons and three bodies with poor preservatioa really poor,” he 
said. “One, by chance, happened to be the body of an obese woman whose fat had served as a preservative. The likelihood of my finding anyone like 
that agqin would be very small. And I had good specimens—I could see it—well-preserved lungs.” And if there was no virus in those lungs? Then, 
Hultin said, he would go back. But at the time, he thought he had succeeded beyond his wildest dreams. 

“I was so privileged to have had the opportunity, so fortunate that Taubenberger did his work and that 1 was still able to go up there on my own,” 



Hill tin said. 

After Hnltin and the young men put back the earth and the sod that had covered the gravesite, Hultin had one more thing he wanted to do. When he had 
come to the gravesite in 1951, it had been marked by two large wooden crosses, but in 1997, the crosses were gone, the wood rotted. “When 1 met with 
the village council, I said, ‘If I have time and if it is okay with you, 1 will leave only after I put two new crosses back for you,’” he said. “I got 
permission from the school to go into the woodshop and one evening I made two crosses.” 

Once the crosses were completed, Hultin set off for home. He had spent a total of $3,200, including his travel, and $900 in payments to his four 
assistants. 

Taubenberger had contributed five dollars’ worth of preservatives, a mixture of formaldehyde, ethanol, and guanidine. 

Back in Washington, Taubenberger was waiting anxiously for word fromHultin. He was still dumbfounded by how well the project had proceeded. 

Every night, Hultin would send him a fax: Sleeping on mattress in schoolhouse. A local man sold me salmon for $2 so I have no hunger. Got 
permission. Opened grave. Found skeletons. Found Lucy. 

It had all happened so fast. “Basically, he wasted no time,” Taubenberger said. He was struck by the contrast with Kirsty Duncan’s group, which had 
spent six months just searching for the most experienced gravediggers and then signing them up. Hultin, Taubenberger said, “was there with a pickax. He 
dug a pit through solid ice in three days. This guy is unbelievable. It was just fantastic.” 

Hultin took his samples back to San Francisco, keeping them in an insulated and refrigerated pack. He worried about sending them to Taubenberger. If 
they got lost in transit, they could never be replaced. The only solution would be to divide them up and send them as four separate packages. He sent one 
package from San Francisco, using Federal Express. The next day, he sent another package, using United Parcel Service. On the third day, he sent a third 
package, using the U.S. Postal Service’s Express Mail. On the fourth day, he sent another package by Federal Express, this time from a town, Tracy, 
between San Francisco and Stockton, that he happened to be driving through. All arrived intact at Taubenberger’s lab. 

Hultin was almost finished with his part of the project. What remained was to memorialize the flu victims. “I located the office of the Seward 
Peninsula Lutheran Ministry in Nome and got the secretary there to correct the spellings and ages of the seventy-two flu victims and to thoroughly 
document their names and ages.” He had two brass plaques made with the intention of attaching them to the larger wooden cross, which he did in 
September 1998. 

Taubenberger, in the meantime, gingerly opened his precious parcels. Ann Reid began the lab work. Within a week they had it—the first solid 
evidence that there were fragments of the influenza virus’s genes in the lung specimens from the woman that Hultin named Lucy. As Hultin suspected, no 
viral fragments remained in the badly decomposed tissue from the other flu victims. 

Taubenberger called Hultin and told him the good news. And he asked Hultin how to proceed with the publicity, or if there was to be any publicity at 
all. 

“We wanted to be clear to him, we wanted to be careful how we deal with the issue. The people of Brevig really were in control and we wanted to 
keep them informed. Hultin would do all the contacts.” Through Hultin. Taubenberger asked the villagers how to proceed. “We asked them: What do you 
want to do? Do you want to have a press release? Wait for us to write a paper? Do something in between?” He told them if they had a press release they 
could be besieged by the world’s media, pushing microphones in their faces. “Maybe you won’t like that,” Hultin cautioned. 

From September until January, the Brevig residents thought about what to do. Hultin reminded them in telephone calls, in letters, and in faxes that he 
had to know their decision. In the meantime, Kirsty Duncan continued with her quest to exhume the Norwegian miners. 


Duncan had no idea that Hultin had gone to Alaska and retrieved frozen lung tissue from a flu victim. Taubenberger hesitated to tell her, feeling bound by 
silence until he heard from the Brevig villagers. All she knew was that Taubenberger had one tissue sample, from the pathology warehouse, and was 
beginning to get the sequence of fragments of the virus’s genes. Taubenberger and Reid, however, had gotten quite a bit more data. Their work was going 
quickly now. They had found traces of the 1918 virus in a second sample from the warehouse, in the lung cells from Private James Downs. They had 
determined the sequence of the hemagglutinin gene from the virus in Roscoe Vaughan’s lungs, from the virus in James Downs’s lungs, and from the lung 
tissue taken from Lucy, the Eskimo woman discovered by Johan Hultin. None of this was public, however, because Taubenberger was playing by the 
rules of science: don’t announce your results unless and until they have been reviewed by a journal, accepted for publication, and actually appeared in 
print. 

Unaware of the extent of Taubenberger’s work, Duncan’s group was continuing its elaborate efforts to be as certain as possible that it would not 
unleash a deadly flu vims upon the world. Lewin worked on designing special screws to remove tissue from the frozen corpses, for example. The idea 
was to use a method devised to take core samples of rings of trees, a drill that bores into the body, collecting tissue in a hollow tube. The group thought 
of just drilling into the corpses, but they were afraid that the drill itself might heat the tissue, possibly releasing a virus-containing aerosol. So they 
decided to simply twist the core biopsy screw in very slowly, by hand. They had been practicing on frozen pigs, perfecting their technique. 

In October 1997, Duncan’s group began its first investigation of the Spitsbergen graves, with ground-penetrating radar. The radar waves would pierce 
the ground in the Longyearbyen graveyard, bouncing off the earth and the coffins. The images do not show bodies or coffins, however; instead they show 
areas where the ground has been disturbed, by burials or coffins or even animals’ digging. The art comes in interpreting the images to ascertain 
approximately the location of the miners’ bodies, the depth of the permafrost layer, and whether the miners’ bodies lay within the permanently frozen 
ground or in the so-called active layer that lies just above the true permafrost and that thaws and refreezes as the seasons pass. 

“If they are really deep, like two to three meters,” Lewin said at the time, “then we are convinced they will be in a frozen state and the information we 
could get with relation to viral extraction would be very great.” The radar study would determine whether the group would return to Spitsbergen the next 
year or whether they would abandon the project. 

In case the bodies were frozen, the scientists were already planning on protecting themselves and the world from a possible release of one of the 
mostly deadly viruses ever known. They would wear space suits, and the samples, Lewin said, would be placed in “containment units so there will be 
no chance of any germs being released during the exhumation.” 

“There is a very, very great danger,” Lewin said. “In that frozen state there is a small possibility that the [virus] is still alive and there is a danger of 
[infection]. That’s why we have to take great precautions in handling these bodies and the samples we will be getting from them” 

The ground-penetrating radar study went ahead as planned, with the work being done by Sensors & Software, Inc., a Canadian company that has used 
its techniques to help police locate bodies in unmarked graves in the United States, Canada, England, and India. Its system has also been used in 
archeology projects, including one to locate the “Lost Squadron” of fighter planes buried beneath the Greenland ice sheet. When the company directed 



its radar beams over the graves of the Norwegian miners, its pictures showed that all was well, the investigators reported. The radar “showed that there 
was a disturbance at a depth of about two meters,” Duncan said, which, if the disturbance turned out to be the miners’ bodies, would place them well 
within the permafrost layer. 

It had been nearly two years since Duncan got permission to dig up the miners’ graves and now, with the radar study, it was beginning to look like the 
project that had occupied so much of her time, energy, and emotions would actually go forward. Even the U.S. government was considering contributing 
funds. But first, Duncan and Dr. Robert Webster, the flu virologist from St. Jude Children’s Research Hospital in Memphis, had to appear at a meeting 
on December 4, 1997, at the NIH to help answer a few remaining questions before the Institutes provided grant money. 

Taubenberger was there that day although he had resigned from Duncan’s group on September 7, having notified Duncan by fax of his decision. He 
explained to her that he could not help with her mission because he had heard from several reporters that she asked them to pay for interviews—a charge 
Duncan vehemently denies. Once the issue was raised, however, Taubenberger felt he had no choice. Charging the media for access to the Spitsbergen 
team “was incompatible with my position as a U.S. government scientist,” he said. 

The meeting room was studded with illustrious scientists—a famous virologist, a famous epidemiologist, a famous expert on respiratory diseases, a 
famous expert on emerging diseases. In addition to Kirsty Duncan, Robert Webster, and Jeffery Taubenberger, the participants were: Dr. Robert Couch, 
a microbiologist and influenza expert at Baylor College of Medicine, Dr. Nancy Cox, chief of the influenza branch of the Centers for Disease Control 
and Prevention, Dr. Donald A. Henderson, a professor at the School of Hygiene and Public Health at Johns Hopkins University, Dr. Peter B. Jahrling, a 
scientific advisor to the U.S. Army Medical Research Institute of Infectious Diseases in Frederick, Maryland, Dr. William Jordan, an infectious disease 
expert at the National Institute of Allergy and Infectious Diseases, Dr. Edwin Kilbourne, the influenza expert from New York Medical College, Dr. 
Brian Mahy, the director of the Division of Viral Diseases at the Centers for Disease Control and Prevention, Dr. John I^aMontagne, the director of the 
Division of Microbiology and Infectious Diseases at the National Institute of Allergy and Infectious Diseases, Dr. Pamela Mclnnes, the chief of the 
respiratory diseases branch of the National Institute of Allergy and Infectious Diseases, Dr. Timothy O’Leary, the chairman of cellular pathology at the 
Armed Forces Institute of Pathology, Ann Reid, who was Taubenberger’s colleague, and Dr. John S. Spika, an epidemiologist at the Bureau of 
Communicable Diseases in Ottawa. 

The agenda was chilling: “Biosecurity considerations,” Robert Webster, 10 minutes. “Prevention of infection in exposed persons,” Robert Couch, 15 
minutes. Also on the schedule were “Prevention of spread off the island” and “Develop an algorithm for management of a disaster.” 

As the afternoon wore on, the group focused on what the Spitsbergen mission could do to advance scientific knowledge of the 1918 flu virus. It was 
the Taubenberger question come back to haunt them. What might they find that would justify opening those graves considering that Taubenberger was 
already getting viral genetic sequences from his material? and what, after all, was the risk of opening the miners’ graves? 

The Spitsbergen team argued that the sole source of information about the actual flu virus was a single case that Taubenberger had found, the tissue 
from Private Vaughan and the viral fragments in that tissue that had been the subject of his Science magazine paper the previous March. 

Taubenberger was torn. The Brevig villagers had not yet decided if they wanted to go public. But clearly this group was misinformed. He decided to 
speak up. 

“I said, no, we have three cases. The hemagglutinin gene sequence is finished and the sequences are identical,” from the three specimens. “It went 
over like a bombshell. No one knew anything about this. The flu community thought the Science paper was my one shot. The fact that I had the complete 
hemagglutinin gene sequence and three cases threw them for a loop. There was just this kind of pause. Then I said that the three cases were from the fall 
wave of the epidemic. That was the important information, ljust wanted them to know that, 1 thought it was important for them to know,” Taubenberger 
said. But after the initial stunned silence, the group led by Kirsty Duncan went on talking about their plans, Taubenberger relates, “as though I hadn’t said 
anything at all. They took this approach that we just didn’t exist. 

“It was the oddest meeting that you could ever imagine,” Taubenberger remembered. “They wanted me to turn over the hemagglutinin sequence so that 
they could make a vaccine to immunize everybody in case there was a puff of virus released when they opened the grave.” 

Some suggested that maybe they should construct a specially made tent over the grave that would be a biohazard level 4 secure facility, essentially the 
most secure possible environment for working with deadly microorganisms like the Ebola virus or Lassa fever. 

One man at the meeting was actually an expert on such facilities, Peter Jahrling, whose facility has one of the few such biocontainment labs in the 
world. Jahrling said that he was surprised when Robert Webster of Duncan’s group first told him about the Spitsbergen project, but “it was actually very 
similar to something the Russians were doing—digging up bodies in the permafrost and looking for smallpox virus.” That project began in the mid- 
1990s. “It sounded a bit less bizarre the second time aroimd when I heard about it for flu.” Although the influenza virus is much less stable than the 
smallpox virus, “I figured the prospects were probably not zero” that the group might succeed, Jahrling said. 

But when Jahrling heard the group talk of building a secure biocontainment tent over the miners’ grave, he could hardly believe his ears. Such 
facilities, called BL4, for biocontainment level 4, the highest level, are enormous undertakings. “I told them what engineering and operational controls 
go into a biocontainment facility,” he said. “I showed them pictures of space suit labs, tight gas cabinets. We obviously can’t duplicate that in the field. 
How much is reasonable to export to the frozen tundra?” 

Jahrling explained that the investigators could wear hoods that filtered the air they would breathe and that they could wear disposable gowns and 
surgeons’ gloves. Add to that “lots of bleach and you’ll probably be okay,” he said. But the group pressed him. Could they do more? 

“At one point they were talking about whether they could approximate a BL4 tent. That was ludicrous. No, you can’t.” 

On the other hand, no one present at the meeting thought that the chances of infection with the 1918 flu were very great. Some scientists guessed that 
there might be one chance in a billion billion that the miners’ bodies would contain live virus, a number that still mystifies Duncan, who asks how 
anyone could be so precise. 

Then Duncan’s group presented the ground-penetrating-radar pictures. Taubenberger questioned them. The radar photos, he said, did not seem to him 
to show bodies beneath the permafrost. When he looked at them, he saw bodies that were close to the surface, in ground that had thawed. What was this 
project about? But Robert Webster said that only experts in ground-penetrating radar could interpret the photos. Unfortunately, none were present. 
Taubenberger, he noted, was no expert. 

Only Edwin Kilbourne, the seasoned flu researcher, joined Taubenberger in skepticism that any viral genetic material would be recovered from the 
miners at Spitsbergen, let alone live virus. Kilbourne, like Taubenberger, was struck by the evidence that the tundra had frozen and thawed repeatedly 
over the years, making it almost inconceivable that viral genetic material remained. “I thought that if that was the case, the likelihood of preservation 
was small,” Kilbourne said. He asked why the group needed powerful earth-moving equipment to uncover the bodies when they had been buried by 
gravediggers with pickaxes in 1918? If the ground was soft enough to be dug with a pickax in 1918, why did anyone think that the miners remained in 



frozen ground? 

If the miners’ bodies had thawed in the years since 1918, there was no hope of finding virus in them, Kilbourne told the group. He recalled the 
ubiquitous bacteria whose enzymes cause corpses to putrefy. Those enzymes also chew up viruses in body cells unless the tissue is kept frozen so the 
enzymes are inactive. 

The more Kilbourne heard, the more he worried, but he asked himself if he was being too dismissive. 

“At the conclusion of the meeting it was gradually revealed how much had already gone into planning,’’ Kilbourne said, citing the ground-penetrating 
radar, the elaborate preparations for the expedition. He softened his harsh words. “1 felt that if there was any chance of getting anything, go ahead. But it 
didn’t seem to me to be a very well-thought-out proposal.’’ After he returned home, Kilbourne wrote a long letter to the meeting organizer. Dr. John 
LaMontagne, “consolidating my position as being one of dissent.’’ 

Duncan and Webster got the federal money, a $150,000 grant. But Taubenberger left the meeting puzzled and angered by the reception he had 
received. Nancy Cox and Ed Kilbourne had paid attention to his announcement that he had a total of three samples with influenza virus. Duncan and 
Webster, he felt, had not. (Webster insists he never heard Taubenberger mention a third sample.) Taubenberger returned to his lab, across town in 
Washington, and went back to work. How long, he wondered, was he going to have to keep Hultin’s work a secret? 

In Hong Kong, the bird flu crisis was reaching its peak. It was nearly time to kill all the city’s chickens, and scientists like Webster, Kilbourne, and 
Cox were acutely aware of how vulnerable the world was to a killer strain of flu. 

The next month, as Duncan was about to set off for a meeting with her group in London, Taubenberger decided that he had to tell her about Hultin’s 
expedition to Alaska and the tissue samples he had brought back Duncan was stunned by the conversation. 

“Jeff called on Friday at three in the afternoon. He started the conversation by saying, ‘Kirsty, I hope you don’t think any malice was intended but I 
have something to tell you.’” He proceeded to explain what Hultin had done. 

“It was devastating,” Duncan said. She felt betrayed by the secrecy. “1 really felt that we were friends. I’ve never experienced anything like it.” 

Taubenberger felt that he was being as honest and straightforward as he could in a delicate situation and that he was making a real effort to be sure 
that Duncan had an opportunity to rethink her expedition. One reason for going ahead with the Spitsbergen mission was that Taubenberger’s viral 
fragments had been soaked in formaldehyde for decades—the virus might have been altered by its long chemical bath. What was needed, they said, was 
vims that came from frozen tissues. Now, with Hultin’s work, Taubenberger was telling Duncan that his group had it, the long-sought frozen lung tissue 
from 1918. He asked her to arrange a conference call when she was in London so that he could discuss Hultin’s work with the entire group. Duncan 
called Taubenberger from London and told him that it would be impossible. It was his impression that Duncan was telling him that it was 
technologically impossible to have a conference call. Duncan, however, said that actually she had asked her team if they wanted to speak to 
Taubenberger and they had said no. 

Five days before the London meeting, by coincidence, the residents of Brevig reached a decision. They would issue a press release. Taubenberger’s 
group decided to follow it with a press release of its own. 

Before sending it out, Taubenberger called Nancy Cox of the Centers for Disease Control and Prevention, Ed Kilbourne, and Dr. Dominick Iacuzio of 
the National Institutes of Health, wanting to make sure that the leading flu research groups knew in advance about the press release and what it would 
say. Duncan, of course, also knew; Taubenberger faxed the release to her. 

Meanwhile, in London, Duncan’s group decided to move forward with the journey to Spitsbergen. The stunning news of Hultin’s expedition, however, 
did take them aback 

Not that John Oxford, the virologist from the Royal London Hospital who was a member of Duncan’s group, would have voted to stop the expedition. 
Members of the group expected to get tissue samples from flu victims in another part of the world; they did not plan to preserve the samples as Hultin 
did, but to work directly with the fresh tissue, and they expected to get tissue samples from other organs as well as the lungs. “We thought we would 
gather more information,” Oxford said. 


Duncan left for Spitsbergen on August 14, 1998. It was time for the moment of truth after five years of planning and anticipation. As always in science, 
results can be a matter of luck. Yes, Hultin had found Lucy. But he might just as well have found skeletons. And Duncan might find nothing but skulls and 
bones or she might find perfectly preserved bodies of the young miners. It would be chance either way. 

Duncan reminded herself of her guiding principle: You don’t know what you have until you actually do the work “Even though all the evidence, 
historical, archeological, ecclesiastical, and radar, suggests there was something there, I was perfectly prepared that there might be nothing. My family 
is like, Are you excited? I told them no, it felt like I was coming to the end of a journey,” Duncan said. “From a human point of view it was so hard, it 
was just so hard.” 

No detail had been spared in the planning and in assurances of safety. The group decided that at every stage, extreme caution should prevail. For 
example, even when the investigators were drilling into the frozen bodies to remove tissue, they should drill slowly so there would be no aerosols. And 
they should wear specially protective suits. 

Duncan also insisted on treating the dead with honor and respect and reverence. When they arrived, the team of investigators gathered at the 
Spitsbergen cemetery and bowed their heads in a brief moment of silence to remember the young miners who were buried there, and “to give thanks to 
the young men’s families and to the people of Norway, to give thanks for a great gift,” Duncan said. 

But it was hardly a private moment. The world’s press was there, invited by Duncan—documentary crews, reporters, cameras for the television show 
Nova , recording every tear, every bowed head, every hushed moment. They were to remain at Spitsbergen for the entire exhumation, kept away from the 
graves by edict from Duncan but ready to interview anyone and everyone from the team and to photograph the expedition day by day. 

Esther Oxford also was there, casting her sharp eye on the proceedings. 

“We had the pathologist in the graveyard thanking God ‘for the majesty of his creation,’ and then posing for the cameras in a biological safety suit 
complete with respirator. We had a microbiologist trying to lecture us on virology. Most entertaining was Dr. Duncan [or Professor Duncan, as she was 
now referred to.] For five long days we had Kirsty Duncan talking endlessly about her hurts, hopes, and fears at the graveyard. Kirsty Duncan wearing 
short skirts/latex leggings/sexy suede and high heels at the graveyard. Kirsty Duncan laying a wreath and demanding a moment’s silence—at the 
graveyard. ‘What are we going to have next?’ joked a cameraman. ‘Kirsty Duncan carrying the Olympic torch?”’ 

And yet, for all of her cynicism about Kirsty Duncan, Esther Oxford confessed that “I quite liked her,” admiring her passion in the face of scientists 
who were so practiced at seeming neutral and objective. Before long, Esther Oxford wrote, “I was bewitched.” 



The exhumation started off with a meticulous preparation of the site. The group erected perimeter fencing to keep the site as private as possible. When 
that was done, they gently lifted the crosses from the graves, wrapped them for protection, and put them in a storage area. Next, they laid down blue 
matting material to protect the fragile Arctic ground. Finally, they began hauling their seventeen tons of supplies up the mountainside. They took rolls of 
fdm to record the position of every rock, every curbstone, so that when the excavation was completed, the group could return the site to its original 
condition. 

The conditions of their permission to dig were that they bring in no wheeled or tracked vehicles. The sixteen men on the team and Duncan began 
hoisting the equipment with winches and by hand. Two tents were carried to the gravesite, one weighing half a ton and the other a quarter of a ton. It took 
ten people five hours to complete the task. The tools for excavating were carried by hand to the gravesite, which took almost four hours. Then a large 
bright blue tent was placed over the gravesite, ready to be inflated the next day; the group also installed a chemical decontamination shower in it. They 
unpacked their medical supplies, hoisted a backup propane-powered generator into place. The autopsy team practiced putting on and taking off 
protective clothing—space suits with filtered air supplies and puncture-resistant gloves, arm sleeve protectors, full aprons, knee protectors, thermal 
socks and boots. 

On the fourth day, the group worked in a bone-chilling rain, completing its construction of protective walkways into the site. They built a storage area 
for the turf and curbstones they removed, and they moved lumber, plywood, and tools to their work area. Late in the afternoon. Pastor Jan Hoifodt of the 
town’s Lutheran church led the group in prayer, then went into the tent and lifted out a portion of the sod covering the miners’ graves. It was time for the 
Necropolis Company of London to move in, carefully removing pieces of tundra from the surface of the gravesite and storing them so they could be put 
back in their original positions. 

The next day was a Sunday, and many members of the group began the day by attending church; work did not begin until the afternoon. While the rain 
continued, the team carried a freezer up the hill and put it under the tent. They prepared electric lines and nearly completed constructing their storage 
area for the tundra that was being removed from the surface of the graves. 

The next day, the team found the coffins. 

It happened so fast. Instead of having to dig deep into the earth, they came upon the simple wooden boxes just beneath the surface, in the active layer 
of the permafrost. Everyone was taken aback and Duncan became the target of a media swarm. What did this mean? Was the mission a disaster? Was it 
all a media extravaganza with no payoff? How could this be when the radar had indicated that the coffins would be well below the active layer, which 
gave the group a chance, at least, of finding well-preserved frozen bodies? Lewin himself had stated a year before that if the bodies were in the active 
layer, the chance that they would be badly decomposed was “very, very great.” 

Duncan responded with a statement to the press that gave no hint of despair. “The team of scientists and workers are extremely excited by these 
findings,” she reported. In an interview seven months later, she emphasized her refusal to consider the mission successful only if the bodies were intact 
and frozen. “I was prepared that there could be nothing,” Duncan said. 

As a restive press corps gathered, including ten teams of documentary filmmakers, Duncan told her story through press releases and endless rounds of 
telephone interviews. She would awaken at a quarter of seven each morning and write a press release for the 9 a.m. press conference. After working at 
the site all day, she would return to a stack of pink telephone message slips from reporters. Once back in her room, she would start to call the press, 
finally taking her phone off the hook because the media would keep phoning through the night if she did not. 

She made her private peace with the miners, going into the tent after the coffins were opened. Originally, she was not going to be present. Only a 
pathologist, his assistant, and someone to take samples were to be there, in order to minimize the chances of a deadly virus spreading. They had planned 
to take an experimental antiviral drug, a neuraminidase inhibitor made by Hoffmann-La Roche, to protect themselves, just in case. But now, with the 
coffins so close to the surface, the chances of a virus being present were essentially zero and there was no need to protect themselves. “I felt I had to be 
there,” she said. It was silent in the tent, reverent. Duncan knelt beside the graves and thanked the miners. 


The pathologist removed soft tissue from the miners’ bodies, Duncan said. But she declines to say what sort of tissue was obtained. “I cannot release 
that information,” she maintained. Family members “have given me this great gift. If those were my grandparents, I would not want someone talking 
about what they looked like.” She said in March 1999 that the laboratory analysis of the tissues had just begun and so it was too soon to say if any viral 
material was there. But, she adds, she is proud of the mission because it showed that such an effort can proceed safely and ethically. 

Yes, Duncan said, it cost half a million dollars, most of which came from grants. But, she insisted, “safety costs.” 

Lewin, for one, claims that the project was a great success. 

“We felt we had only a very short time span to go up there,” he said, “ft worked like clockwork, it was a superb project, a template for any future 
project.” He is particularly proud of the care and respect with which the team operated. “The most important thing was that all the precautions we took 
were such that the local community was very grateful,” Lewin said. “Not only did we take care of the surroundings but we made sure that there was no 
danger whatsoever to the community. We had no idea what we would find. To me, it was very exciting.” 

But what exactly did they find? The problem, Lewin said, was that “it was one of the warmest summers ever, the whole area had thawed out. The 
bodies in their caskets had been squeezed out of the permafrost. They were quite putrefied, those bodies.” 

Nonetheless, the group did get samples of soft tissue. “We had over a hundred samples, lots of soft tissue, a lot of stuff. It is now being analyzed; it is 
a very complicated investigation.” Asked what sorts of soft tissues were obtained, Lewin replied that it was mostly brain, but also included muscle, 
lung, “all the tissues you can think of.” 

“This material wasn’t like a fresh body you see in a morgue. It was badly decomposed,” Lewin explained. The bodies, he adds, “weren’t frozen. For 
at least six months or a year for the last two or three years they were probably thawed and frozen, thawed and frozen.” 

But is there flu virus in the tissue? Lewin won’t say. “We decided, no sort of advance notice will be given unless we have something definitive to 
report.” And the group is not ready to share its samples with other scientists. “We did not want to distribute tissue until we are satisfied that there is no 
danger of infectivity,” he said. 

John Oxford had a different view of what had been accomplished. 

“We were terribly disappointed, it has to be said. The virologists were frightfully disappointed. In my expectations, we would find seven perfectly 
preserved young coal miners. What we found, more or less, were seven skeletons with tissue on them. We ended up with a couple of dozen biological 
samples,” which were sent to a British government laboratory that has the biocontainment facilities to study deadly viruses like Ebola. 

But Oxford is not very hopeful. 



“The brain samples are the best we’ve got. And when you think about it, the chance of getting virus information out of six brains when you’re not sure 
that the brain had anything to do with it is a bit remote.” 

Duncan has not given up. “Science is about trying,” she said. “Sometimes you get an answer and sometimes you don’t. At this point, we don’t know.” 

But she is left with a bitter taste about the scientists who at first embraced her, and then turned against her, and who almost to a person had different 
versions of events than the ones that Duncan remembered. 

“Everyone had their own agenda,” Duncan said. “For most of them, they’re flu experts; they had a lot to gain or lose. All 1 wanted was an answer. 

“I take the high road. It’s not my nature to say anything, but there’s only so much one person can take, there really is. I’ve been lied to by many, many 
people, from government agencies to individual scientists. It’s been the most unpleasant experience of my life.” 
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MYSTERIES AND HYPOTHESES 


At the turn of the millennium, scientists were left with two mysteries and a handful of hypotheses about the 1918 flu. 

The first mystery was: Where did that flu come from? It had appeared seemingly out of nowhere, and had killed people all over the world. There was 
no obvious source for the deadly flu strain and the stories and myths that had cropped up to explain the flu seemed preposterous to most flu experts. The 
most widespread explanation, and the one advanced by a television documentary. Influenza 1918, which aired on “The American Experience” in 1998, 
suggested that the flu had arisen at Fort Riley in Kansas, where soldiers were housed in a farm region, not far from pigs. It was the burning of the pig 
manure, huge black clouds of it, that spread the flu, according to this notion. 

Flu experts scoff. “Starting from burning manure is manure,” Jeffery Taubenberger shot back. 

The flu virus could not possibly have been spread this way, flu experts maintained. It is a fragile virus that dies on its own when it is outside the body. 
There is no reason to believe that pigs gave it to humans—it is at least as likely that humans gave it to pigs. And the evidence suggests that it is at least 
as likely that the deadly flu strain came to America from Europe as the other way around. 

How, then, to solve the mystery? 

John Oxford will never forget the moment he came upon what he thinks is a solution. It was late August 1998, and Oxford, a member of Kirsty 
Duncan’s group, had arrived in Spitsbergen, to be present when the miners’ graves were opened. He was there more to observe than to participate; his 
actual duties at the gravesite were minimal. Oxford spoke to the hordes of reporters, the omnipresent television crews, and the swarms of documentary 
filmmakers, radio broadcasters, and the world’s print media that had invaded the lonely Norwegian island. But eventually he found himself moving 
away from the crowd, mulling over the mission and the quest to understand the 1918 flu. 

The story of the stricken young men who had died before they had a chance to begin their work in the Spitsbergen coal mines haunted Oxford. He 
could imagine the dank cold and the gloomy days when the seven men, already hot with fever, stumbled off the ship that carried them to Spitsbergen from 
Norway. He could imagine their labored breathing as the influenza virus took hold and their lungs filled with fluid. And he could imagine their agonized 
deaths and solemn burial in the frozen ground of the cemetery on the side of the lonely mountain a few days later. 

Oxford, an elfin-faced man with a pensive bent, could not get the thoughts out of his mind. What would it be like if that flu virus returned? How would 
you know it had arrived, creeping silently in a small town in Europe, in a teeming city in China, or spreading in an airplane cabin as a passenger sneezed 
and coughed? How could you find it in time to stop it? 

Oxford recalled the close call in Hong Kong that past winter when the deadly bird flu emerged. He blanched at the thought of how close the world had 
come to another terrible pandemic. For all the advances in molecular biology and genetics in the years since 1918, humanity still seemed at the mercy of 
a genetic twist that could create a killer virus out of an ordinary flu. 

As a cold rain began falling in Spitsbergen, Oxford took refuge in a hut at the bottom of the mountain overlooking the gravesite, drinking steaming cups 
of strong tea, reading books about 1918, and thinking about flu epidemics and their victims. He recalled a poem about the Spitsbergen miners that he had 
written, titled “He Won, Didn’t He?” It read, in part: 

I can picture you now on your journey, 

Thoughtful, enterprising, tough. 

You were the miners. 

You would excavate in that permanently frozen land. 

You had all the equipment and you said your goodbyes as you left the Hanseatic port in 1918. 

But our mysterious infective friend traveled with you, in you and, in the end, he won didn’t he? 

At first when you felt the ache, you passed it off—seasickness, anything but that. 

In the end, though he won, didn’t he? 

You were shocked when your first friend died, and then the next. 

In the end seven of you were laid in the small village hall with the flickering candles, the ever-present snow and wind. 

So they chose a spot on the edge of a cemetery deep in the ice where together you would lie until the end of time, perfectly preserved, fixed, all 
tissues intact and frozen forever. 

So how will you view us, as serious explorers after truth? 

Will you be pleased or saddened? 

Will fear strike you, and will you resist or will a glow ofpride pass through you? 

I think you will be pleased to help. 

It will be painless. We promise. 

Just a brief exposure to light as we uncover you. 

Not completely, you understand, we want you to remain frozen forever. Just as you are now. 

You will not see me, but just my friend in white, masked like a surgeon. But don’t worry. 

Just a small prick as we take our lung sample, like a biopsy, really. 

You won’t mind? 

With your help he may not win in the end. 

As the days passed and it became clear that Duncan’s mission had not succeeded, Oxford realized that the only hope of finding the 1918 virus lay with 
Jeffery Taubenberger, working in his lab on the tissue from the warehouse and from Alaska. He mulled the twist of fate that had put the Norwegian 
miners’ bodies so close to the surface, writing another poem that he called “Hurried Burial 1918.” It read in part: 

So in the last analysis your burial was hurried. 

The dynamite blasted the hole but in darkness at -20 C your friends did not excavate deeply. 


They placed the seven of you tightly together, side by side for company. 

But one of them had walked to the beach and that bucket of sand had served as the “earth to earth to dust” message. 

It was the first thing we found eighty years after as we searched your grave. 

Year by year you had forced your way sky’wards, hoping, expecting to see day. 

With our help you did, but as much as we looked we could not reconstruct you. 

A skeleton of a healthy young man was the pathologist’s reports. 

Well, you were not that healthy ... 

But now it’s over. 

No disturbances until the end of time, to resurrection. 

Oxford sat in the hut on the mountainside, thinking about the victims of the 1918 flu, when all at once, he said, an idea “came at me like a rocket.” 
“There were all these young people, all unbeknownst to each other, on different continents. And a virus was striking them,” Oxford realized. How 
could the same virus, that could survive for at most a few hours outside of a human body, that was spread by direct contact, through droplets of saliva or 
mucus, end up infecting people all over the world on virtually the same day? Perhaps, Oxford thought, the virus was already present, smoldering in 
towns and cities throughout the world. Perhaps, he thought, the 1918 influenza virus had arisen before 1918. It was a chicken-and-egg sort of question. 
Clearly, the virus had to come from somewhere. Clearly, it had to arise sometime. If it did not arise in 1918, then when? 


Oxford is a traditional virologist who has yearned to understand the 1918 flu for all of his professional life. He has earned a reputation as a sort of 
British counterpart to Jeffery Taubenberger and Johan Hultin. one of the few virologists in the world who were seriously looking for lung tissue from flu 
victims who died in 1918. But unlike Taubenberger and Hultia Oxford had studied virology all along and had known about the 1918 flu fromhis earliest 
days as a scientist. 

Even the year 1918 resonates for Oxford. He was born much later—in 1942—but his father had been an airman in World War I and returned from 
fighting in France in 1918. Almost every year, he would take young John to the commemoration of the war’s end on the eleventh hour of the eleventh day 
of November. In later years, the Queen would attend the ceremony in London with the royal family. Big Ben would chime. Then all who assembled 
would bow their heads for two minutes of hushed silence to remember those who died in the Great War and the peace that had finally arrived at 11 p.m 
on November 11, 1918. 

“It was an evocative time, 1918,” Oxford said. And for him, a large part of the reverence attending that year was the flu, a disease, he said, that “rose 
up from the ashes” of the war. 

All virologists of his generation knew about the 1918 flu, Oxford said. “After all, that’s the biggest outbreak of any infectious disease ever known, 
bigger than the Black Death.” He estimates the number of deaths worldwide as 100 million, a larger number than the conventional estimate of 20 to 40 
million. But, he said, 20 million people died in India alone, making it impossible for the 20 to 40 million figure to be correct. With so many dead, that 
flu epidemic profoundly affected the lives of ordinary people whose voices are seldom heard. 

One woman sent Oxford a photograph of her parents, Thomas and Gladys Frederich, on their wedding day. On September 7, 1918, within months of 
their marriage, Thomas caught the flu and died, leaving Gladys alone and forced to fend for herself. When she died, decades later, that wedding picture 
was still at her bedside. 

“One person dies and there are repercussions through the next generation. Multiply that by 100 million and then you begin to see the effects of the flu,” 
Oxford said. The photo haunts Oxford, reminding him of his mission as a scientist—to figure out where that virus came from and how to stop it if it 
returns. He had spent much of his life steeped in flu virology, with but one, ultimately unsuccessful, foray into another arena. 

Oxford had begun his education in virology at the University of Sheffield under the tutelage of Sir Charles Stuart-Harris, a member of the team that 
isolated the first human influenza virus in London in 1933. Stuart-Harris was the one who had had to check the ferrets each day after the British team 
discovered that those fierce rodents were almost uniquely susceptible to human influenza viruses, developing all the symptoms that plague people: 
fevers and drippy noses, muscle aches and pains, and general malaise. 

Oxford knew this about Stuart-Harris, but, being young—he was Stuart-Harris’s student when he was nineteen and twenty years old—he did not 
bother to quiz him about the details of his experiences trying to unravel the secrets of the flu of 1918. Now it is too late. Stuart-Harris died in 1997. 
“There are millions of things I would have liked to ask him, but he’s gone,” Oxford said. 

Instead, when he worked with Stuart-Harris, Oxford concentrated on the influenza epidemic of 1968. He was part of a team that was scurrying to 
develop vaccines and what they hoped would be flu-fighting drugs while the illness burned through the world’s population. 

“It was a firefighting exercise,” Oxford said. That flu epidemic ended, of course, and after a lull HIV appeared, making influenza seem like 
yesterday’s problem 

“Influenza began to seem less and less exciting,” Oxford said. The flu virus had been discovered years ago with the work of Professor Wilson Smith, 
Sir Christopher H. Andrewes, and Sir P. P. Laidlaw in 1933, when they transmitted human influenza to ferrets. Everyone knew what its genes were— 
they had been found in 1968. Flu did not seem so terribly dangerous anymore. And there were fewer and fewer epidemics. 

“Lots of influenza virologists, including myself, became diverted to HIV” Oxford observed. HIV was a virus that scientists had never seen before and 
no one knew what course it would take as it spread through the world’s populations. As young men sickened, suffered terribly, and died, there was a 
scientific and moral imperative to understand the virus and find a way to stop it. As the virus began to decimate African nations and to destroy a 
generation in Europe and America, as homosexuals, intravenous drug users, and their sexual partners were felled, increasingly many doctors and 
virologists took on the study of HIV as a personal mission, applying for the suddenly abundant research funds, turning over their laboratories to the study 
of the virus, embarking on a quest to vanquish this terrible killer. 

John Oxford was among these converts, one of many who confidently assumed that with today’s knowledge of molecular biology and tools for 
discovering medicines and vaccines, they could figure out HIV and save millions of lives. 

“Every virologist loves a new virus,” Oxford remarked. “Influenza virologists thought, ‘Here’s one that can be knocked off like pins in a bowling 
alley. Here’s an easy one.’” Of course, they were wrong. 

For Oxford, the flu began to seem interesting again. 

He turned his attention back to the 1918 flu, although he knew he was going down a lonely path, with no obvious guideposts along the way. 



Virologists worked either on HIV or on what Oxford calls “hospital viruses,” ones that, like herpes or hepatitis, send patients to the hospital. Garden- 
variety influenza, Oxford asserted, “is not a hospital virus.” 

But, Oxford realized, the challenge would be to understand what might turn ordinary influenza into a hospital virus, which meant figuring out what the 
1918 flu looked like. One day, a colleague. Dr. Rodney Daniels, reminded Oxford of a unique repository at the Royal London Hospital, where they 
worked, that had been all but ignored over the years. Deep in the bowels of the pathology building was a vast collection of clinical samples that dated 
back to 1900. Daniels turned to Oxford and said, “Why don’t you take a look at those old samples in the collection. There might be some interesting flu 
stuff. You shouldn’t miss something on your own doorstep.” 

There, in a hot, dark room, with mobile stacks that run along rails, are wooden boxes that look like orange crates. In those boxes are hundreds of 
thousands of cardboard boxes with patients’ numbers on them And in those boxes are preserved snippets of tissue from patients who had been admitted 
to the hospital. The collection included pathology specimens from people who died in 1918, making it a small-scale British equivalent of the vast 
pathology warehouse that Taubenberger had used to find the lung samples from soldiers who perished from the 1918 flu. Without knowing about 
Taubenberger’s work, Oxford began pursuing the same idea. 


The samples from 1918 were collected by Dr. H. M. Turnbull, who worked in the hospital during World War I and watched, helplessly, as young 
soldiers fell ill and succumbed to the flu. Unable to figure out why the disease was so deadly, he gathered as many samples as he could from the lungs 
and brains of soldiers at autopsy and preserved them in wax. It was as though science were a relay race and the pathologists of 1918 were the equivalent 
of the first runners in the race, whose job it was to pass on the baton, Oxford observed, saving samples for future generations to study. 

Inspired, Oxford began his search for tissue from flu victims. “There were huge books, like Bibles, from 1918, with postmortem numbers in them,” he 
said, identifying the patients whose tissue was stored in the basement. Along with a postmortem number came an elaborate pathologist’s report. 

“Everyone who dies has a postmortem telling when they died, their occupation, their age, their diagnosis at the time. The pathologist would take out 
the vital organs, fix them and section them and look at them under a microscope. He would try to do a diagnosis. He would write it all in a book, with 
microscopic handwriting,” Oxford said. The task was arduous. “It didn’t take a rocket scientist to appreciate that a lot of young people were dying of 
pneumonia. I had to go through the postmortem book and pick out every sample of someone who died of pneumonia and note the postmortem number. 
Then I had to whisk down to the room,” he said, and search for the samples. 

For the past few years Oxford has employed a group of students who spend their simmer vacations rummaging aroimd in the hospital basement, 
searching for tissue from victims of the 1918 flu. When Taubenberger wanted to find promising samples, he did a computer search of the warehouse’s 
holdings, then put in his order. The samples arrived on his desk in a few days. When Oxford’s assistants wanted to find samples, they peered through the 
old books, went to the hospital basement, and then began what could be a long and tedious search for the box that held those samples. Then they had to 
carefully check to be sure the box’s labels were correct. 

Eventually, the students foimd eight samples, snippets of lung tissue soaked in formaldehyde and encased in small blocks of wax that had come from 
patients who died of the flu in 1918. They had no idea that Taubenberger was doing the same thing. But unlike Taubenberger’s samples, theirs seemed no 
longer to contain shards of the flu virus. 

It was this work with the pathology samples in the basement of his hospital that made Oxford one of the few experts—or, at least, would-be experts— 
on the 1918 flu. Duncan took note and telephoned Oxford the year before her group went to Spitsbergen. He invited her to come to London so they could 
talk at length about her project. The two hit it off immediately, Oxford said, and he eagerly agreed to be part of her expedition. He also agreed that it was 
important to be extremely cautious. 

“I certainly felt that if these seven men were going to be foimd in good condition, then we would have to be very careful. Given that this virus killed 
100 million people we did not want to be responsible for another outbreak,” he said. “We did a safety analysis, a very careful one. Although we thought 
it was very unlikely that anyone would get infected—how could you get infected from a frozen corpse?—scientifically we thought it was important that 
we took all the precautions we could think of.” 

The precautions meant that when the group finally arrived in Spitsbergen, the exhumation was slow and tedious, giving Oxford plenty of time to sip 
his tea and think. It was while the graves were being opened, while he was sitting in the hut, writing his poetry, and the idea came to him that perhaps the 
1918 flu—the Spanish Lady—had already seeded itself aroimd the world by 1918, that his mind leapt to the next steps. First, he needed to look through 
the medical literature to see if there was any evidence that people had been infected with the virus before 1918. And then, if he foimd such evidence, he 
had to search for that virus in the lungs of people who died of the flu before 1918. “I am not even talking about the Spanish Lady of 1918,” Oxford said. 
“I am talking about a Spanish Lady from 1916 or 1917.” 

Oxford went home and rushed to the library, where he scoured old journal articles for case histories ofpeople who became ill with a 1918-like virus 
before 1918. It did not take him long to find what he was seeking. In 1916 and 1917, he discovered, doctors were reporting outbreaks of what looked 
like a lethal respiratory virus among troops in a British camp, Aldershot Barracks, just outside of London, and in British Army camps in France. The 
disease was called catarrh, not influenza, but its symptoms were eerily like those of the 1918 flu. Victims would develop cyanosis—their ears and lips 
would turn blue from a lack of oxygen—and large numbers would die. Oxford points out that when influenza patients were admitted to hospital wards in 
1918, nurses and doctors said they could pick out the ones who would die by looking for cyanosis of the ears and lips. 

One report was published in th e British Medical Journal on July 14, 1917. “Purulent Bronchitis,” it was called, subtitled “A Study of Cases 
Occurring Amongst the British Troops at a Base in France.” The authors, medical officers in the British Army, reported on a disease with “features of 
clinical and pathological interest.” 

The sickness first appeared in the camp in December 1916; a month later it became “a small epidemic,” they wrote. Its symptoms were hauntingly 
familiar to Oxford—the British doctors could have been describing the 1918 flu: A group of patients shows up at the hospital with a temperature of 
about 103 degrees and coughing up blood-streaked pus. The patients have a rapid pulse and soon show signs of cyanosis. They die from asphyxiation as 
their lungs fill with fluid. Others have a less severe disease and recover, but only after several weeks of fevers and wasting. 

Less scientific but hard to forget are personal stories that Oxford began collecting. One woman, for example, told him that her father was in Toronto 
when World War I started but volunteered to fight and came to England in 1915. Her father had said repeatedly that he saw a frightening disease in the 
camps. Many of the men, he said, contracted influenza, and many died of it. But, with the wartime secrecy imposed, the soldiers kept mum about the 
sickness and deaths. 

The more Oxford thought about it, the more it seemed that an earlier date of onset for the 1918 flu made perfect sense. It fit well with another medical 



mystery, a terrifying epidemic of a new brain disease that appeared in Europe and North America between 1916 and 1926. The disease, a kind of 
sleeping sickness known as encephalitis lethargica, killed an estimated five million people before it abruptly disappeared. Some have argued that it was 
a consequence of the flu, but if so, how could it have begun before the 1918 epidemic? Unless, of course, the epidemic began before 1918. 

The sleeping sickness was first described by a Viennese doctor, Baron Constantin von Economo, in a paper published in 1917. “Since Christmas,” 
von Economo wrote, “we have had the opportunity to observe a series of cases at the psychiatric clinic that do not fit any of our usual diagnoses. 
Nevertheless, they show a similarity in type of onset and symptomatology that forces one to group them into one clinical picture. We are dealing with a 
sleeping sickness, so to speak, having an unusually prolonged course.” 

Patients would sleep around the clock, and although they could be roused and could answer questions and follow commands, it was as though they 
were sleepwalking. 

“If left by himself, he falls back to his somnolent state,” von Economo wrote of these patients. Some died within a few weeks, others lingered for 
weeks or months, falling into periods of deep sleep punctuated by comas. Those with this prolonged course of illness sometimes survived, but if they did 
they never frilly recovered. When the crisis was over and they were no longer ill, they would sit motionless, aware of their surroundings, but lethargic 
and unresponsive, like extinct volcanoes, von Economo said. Many developed a form of Parkinson’s disease, a neurological disorder that occurs when 
part of the brain that controls movement is destroyed. They would remain frozen, unable to move or respond, their thoughts and emotions inscrutable 
behind their masklike faces. 

In investigating what caused the illness, von Economo searched for microorganisms in patients’ brains that had been removed at autopsy. The brains 
contained a virus, he discovered, that could transmit the disease to monkeys. But he was unable to isolate the virus or determine what sort of virus it 
was. 

Von Economo noticed that some sufferers initially became ill with a respiratory disease. But many did not. He specifically stated that he did not think 
the new illness was a consequence of the “grippe” that was spreading through Europe. But other medical scientists in years since have argued that the 
sleeping sickness was a peculiar result of the 1918 flu. 

In 1982, R. T. Ravenholt and William H. Foege, two scientists at the Centers for Disease Control, made this case based on epidemiological data from 
Seattle, Washingtoa and the Samoa Islands. 

In Seattle, the scientists reported that there appeared to be a direct connection between influenza and the deaths of 142 people who died of 
encephalitis lethargica. Local newspaper reports tended to connect the diseases with influenza. One article, in the November 29, 1919, issue of the 
Seattle Times, described two cases of the disease. “This is the first appearance of the disease so prevalent now in England and reported from various 
isolated parts of the United States. While it has not been definitely determined that the disease is an aftermath of the Spanish influenza, both of the 
Riverton persons were influenza victims last year,” the article said, referring to inhabitants of a Seattle suburb. 

In addition to the 142 people who had the flu just before they developed encephalitis lethargica, there were 18 other deaths from encephalitis 
lethargica in which the time of onset was not well established. Nonetheless, sometimes there were intriguing connections. A sixty-one-year-old woman 
who died in 1924, for example, was described in her obituary as dying from “flu followed by paralysis during the six years from 1918 to 1924.” 

Most scientists, hearing such evidence, would question it. It seems to fall into an old logical trap—an assumption that because one event preceded 
another, the first event caused the second one. It was the sort of snare that caught those who argued that the swine flu vaccine caused medical problems. 
If you immunize millions of people, then of course, by chance alone, some will die soon after they are injected with the vaccine, others will have strokes 
or heart attacks. That does not mean that the vaccine caused the deaths, strokes, or heart attacks. Most people alive in 1918 got the flu. Even if 
encephalitis lethargica had nothing to do with the flu, by chance alone most people who got encephalitis lethargica would also have had the flu. To make 
the argument stick, the scientists needed more than just a correlation with influenza in a population that was hard hit by the flu. They needed a situation 
that made the case. 

It turned out that there was one place in the world where there had been an inadvertent experiment that might be j ust what was needed. It took place on 
the islands of Samoa. 

The flu came to the islands of Western Samoa on November 7, 1918, arriving with the crew of a steamer, Talune, from Auckland that had docked in 
the tropical paradise. In the next two months, 8,000 people on the islands died of influenza, a fifth of the population. 

The experience in Western Samoa was a blaring warning to the inhabitants of American Samoa, a little more than a hundred miles away. The 
residents were terrified that the disease would arrive there, and to keep it out, they barred all contact with the outside world. With a strict quarantine, the 
American Samoan islands managed to escape the flu. 

Now, the question is: What happened with encephalitis lethargica? Did it occur regardless of the 1918 flu? The data support the hypothesis that the flu 
strain set off the brain disease in susceptible people. In Western Samoa, seventy-nine people died of encephalitis lethargica in the years 1919 to 1922. In 
American Samoa, two people died of the disease. 

The evidence is provocative, not definitive, Oxford understands. But, he said, it is nonetheless hard to dismiss, which brings him back to the 
pathology samples stored in his hospital. They might provide an answer. Was the 1918 flu strain present earlier? Did it attack the brain? 

Oxford sent his students back to the basement, looking for lung tissue from people who died of the flu in 1916 and 1917. He found some promising 
samples, which he wants Jeffery Taubenberger to analyze as soon as he finishes his work with the samples from 1918. Taubenberger, in the meantime, 
also searched the database for the armed forces’ warehouse, looking for samples of his own from 1916 and 1917. But he came up empty-handed. 


While John Oxford’s students were searching the dusty basement warehouse in London, Kennedy Shortridge in Hong Kong was also wondering whether 
the 1918 flu started before 1918. He had no stored sample, but he had another way to ask the question. Clues, he argued, were present in the molecular 
genetic research by Jeffery Taubenberger and Ann Reid. 

Shortridge’s interest was sparked by the near-miss in 1997, when the H5N1 bird flu virus infected people and killed them Might the 1918 flu have 
done the same thing? The only saving grace in the 1997 bird flu episode was the quick action by Hong Kong to contain it. Yet, Shortridge wrote, “were it 
not for the slaughtering of 1.5 million chickens and other poultry,” the world might have been hit by another pandemic. 

The central fact about influenza pandemics, Shortridge emphasized, is that every one that has ever been traced to its origin began in China’s 
Guangdong Province, formerly called Canton, which is in the south, next to Hong Kong. Even the very first recorded flu epidemic began there, 
Shortridge said, originating in Guangdong in September and October 1888. Could it be that the 1918 flu began as a bird flu in southern China? 

The emerging work by Taubenberger and Reid certainly made it seem plausible. As soon as they realized that their molecular fishhooks would work 



to pull out fragments of the viral genes, the two had to choose which gene to concentrate on first. They chose the most obvious target, the hemagglutinin 
gene. That is the gene that provokes an immune response in infected people and it is the gene that virologists had suggested holds the clue to the lethal 
nature of the 1918 virus. It also can help answer the questions that Shortridge posed: Where did the vims come from? Did it originate in birds, like the 
H5N1 Hong Kong flu? Or did it jump from pigs to people, like the 1976 swine flu? 

To answer that question Taubenberger’s group had to compare the sequence of the hemagglutinin gene from the 1918 flu virus with those of 
hemagglutinin genes from flu viruses that infect only birds and others that infect pigs. Then a computer program decided the simplest genetic path to 
convert a bird virus’s hemagglutinin gene to that of the 1918 flu and to convert a pig virus’s gene to that of the 1918 flu How many mutations would it 
take to accomplish the task? What is the smallest number of mutations necessary? 

From the gene sequences, the computer program constructs theoretical family trees. “You can do these programs many different ways,” Taubenberger 
said. There always are multiple paths leading to the same outcome. Yet no matter which path the group constructed, the bottom line was always the 
same: the 1918 flu resembled a bird flu but it could not have come directly from a bird—it had to have been adapted and modified first by growing in 
humans or pigs. 

Shortridge suggests that the 1918 virus gradually changed over perhaps a fifty-year period froma bird flu to one that could infect humans. Eventually, 
it became a strain that would be deadly to virtually everyone in the world—everyone, that is, except people of southern China, who had been living with 
the strain for so long. In fact, he said, when he went back and looked at records from southern China in 1918, he discovered that the 1918 flu was not 
particularly deadly there, in direct contrast to its effects elsewhere. 

“This virus had been kicking around for a long time,” Shortridge said, “maybe co-circulating with other viruses.” 

If Shortridge is correct, his solution to the mystery of where the flu came from takes care of the question of how the virus got to Europe. Once aguin, 
Shortridge has an answer. During Wbrld War I, Chinese laborers traveled to camps in France and built trenches for the Allies. They could easily have 
taken the flu with them, sparking the epidemic that swept the world, he argues. 


But not everyone is convinced by the evidence that Oxford and Shortridge marshaled. 

Jeffery Taubenberger, for example, agrees that the 1918 flu virus may have begun circulating before 1918, citing his own evidence from the genetic 
sequence of the virus’s hemagglutinin gene. By analyzing that sequence and asking how it might have arisen—by mutations from previous influenza 
viruses—Taubenberger and his group concluded that the 1918 virus might actually have emerged and started infecting humans sometime between 1900 
and 1915. Moreover, he said, it is intriguing that the influenza death rates in the United States began rising in 1915 and continued to rise until 1917, when 
they dropped slightly, followed by a huge spike in influenza mortality rates in 1918. The question he cannot answer, however, is whether the gradual rise 
in flu deaths before 1918 was the beginning of the 1918 influenza pandemic or whether it was simply a reflection of modest changes in another, much 
less dangerous flu strain. 

But Taubenberger is not won over by the papers that Oxford found on deaths in the British camps. “The ‘purulent bronchitis’ paper mentioned by John 
doesn’t sound like flu and the description in the paper does not look like a good match to 1918 flu pathology,” he said. 

Taubenberger is also skeptical of Shortridge’s hypothesis that the 1918 flu originated in China. “I have seen no evidence to support this.” In fact, 
Taubenberger added, an “excellent paper” published in 1919, in English, in the National Medical Journal of China, shows that, at least in Harbia 
China, the 1918 flu epidemic followed exactly the same pattern as it did in the United States and Europe: there was an initial wave of infections in the 
spring of 1918 with a flu virus that was highly contagious but not very lethal followed by a second wave in the fall with a vims that was deadly. That 
vims in the autumn of 1918 also infected pigs in China, killing themjust as it killed pigs in the United States, Taubenberger noted. 

“I conclude from this that by spring flu was already spread around the globe,” Taubenberger said. There is, he added, “no more evidence that it 
started in China than in the United States. Either is still possible.” 

For Taubenberger, the mystery of the flu’s origins and why the virus went unnoticed if it was around before 1918 remains very much unsolved. The 
crucial clue might lie in the preserved lung tissue from people who died of influenza before 1918, a treasure that, he hopes, he will be able to unearth 
from the Army warehouse. 


A second mystery was: Why did the flu preferentially kill yoimg people, between the ages of twenty and forty? It is a question that has troubled 
virologists because it is so contrary to the usual pattern of deaths from flu. Every other influenza virus has killed the very old and the very yoimg, sparing 
healthy adults in the prime of life. 

That mystery is easy to solve, asserts Peter Palese, the chairman of the microbiology department at Mount Sinai School of Medicine in New York. 

Palese, middle-aged and deliberate, with pale blue eyes and wire-rimmed glasses, still has the formal demeanor of his native Austria. On a bright 
spring day, he sat at a table in his office, with his back to a large window overlooking New York’s East River, and spoke of how he came to his 
convictions about the flu. 

Palese has spent virtually his entire scientific career studying influenza and probing the virus’s secrets. He started out to be a chemist, studying 
substances that could block neuraminidases, the very enzyme that flu viruses use to burst out of cells. That work led him to what became an abiding 
interest—figuring out influenza viruses and how they work. 

By 1976, he had come to Mount Sinai School of Medicine, working under Ed Kilbourne, who was the chairman of the microbiology department. He 
watched with fascination as the elders of his field urged the nation to embark on a swine flu immunization campaign. Palese privately thought it was a 
mistake because, he believed, the Fort Dix virus was not a danger to the human population. It was a swine virus, he reasoned, and before a swine virus 
can spread among people it has to undergo genetic changes that would make it grow avidly in human lungs. Palese thought that the best course would be 
to make a swine flu vaccine and stockpile it in case the virus, aguinst all odds, caused a deadly epidemic. He kept mum, however, because as a junior 
scientist he realized that he did not have the stature to advise the government on the swine flu. 

“I was just a little assistant professor,” Palese said. “There were not many people talking to me.” 

Instead, he concentrated on his work understanding the genetics and biochemistry of influenza viruses. 

When Palese was asked why the 1918 flu killed young adults, he started by remarking on a well-known phenomenon: Virtually every viral disease is 
more deadly in teenagers than children, and more deadly in yoimg adults than teenagers. Think of measles or chicken pox or smallpox, he said. They 
swept through Native American and Eskimo populations like wildfire, killing adults without mercy. But children who were infected had much milder 



courses. So the fact that the graph of deaths from the flu as a function of age is a straight line is no surprise. It would be expected that the older people 
became, the more deadly a new virus would be. 

The question is why did the death rate drop off precipitously in people over age forty? The most likely explanation, Palese said, is that a similar 
vims, not as deadly, had come by earlier, providing some immunity to the 1918 flu virus to those who had been exposed to it. 


Jeffery Taubenberger reached the same conclusion. But now he is left with the fundamental question, the heart of the murder mystery: What made the 
1918 flu so deadly? 

That led Taubenberger to the three hypotheses, each a plausible explanation for the flu’s virulence. He attacked them one by one. 

The first hope was that the virus’s hemagglutinin gene would provide the clue. This, after all, was one of two proteins that poke from the surface of 
the flu virus. It is the protein that the virus uses to shove its way into cells, and when the immune system blocks a flu infection, one way it does so is to 
block the virus’s hemagglutinin proteins. 

The hemagglutinin protein is also the reason why flu viruses grow only in people’s lungs. When flu viruses infect cells, they make a large precursor of 
their hemagglutinin protein that must be hacked in two by a cellular enzyme. Since that enzyme is present only in human lungs, the virus can grow only in 
lung cells. 

One hypothesis about the 1918 flu was that it might have a mutation in its hemagglutinin gene that would allow the precursor protein to be cleaved by 
enzymes in cells outside the lungs. If so, the flu could invade other body tissues and organs, which might be why it was so deadly. It might be able to 
infect cells in the braia for example, causing encephalitis lethargica. 

Taubenberger barely allowed himself to hope, as he and Ann Reid carefully put together the sequence of the hemagglutinin gene from the 1918 flu 
vims. It would be too easy if the first hypothesis they examined turned out to be correct. 

But to their disappointment, the cleavage site of the hemagglutinin protein turned out to be perfectly ordinary. On February 16, 1999, they published a 
paper in the Proceedings of the National Academy of Sciences giving the gene’s sequence. If the virus could spread to the brain or to other tissues of the 
body, a hemagglutinin mutation was not the way it did so. 

With that idea ruled out, Taubenberger moved on to another popular hypothesis: that mutations in the neuraminidase gene allowed the vims to spread 
outside the lungs. This idea came from experiments with mice, animals that normally are resistant to influenza viruses. When scientists systematically 
and repeatedly injected a human flu virus directly into the rodents’ brains, eventually the virus’s neuraminidase gene mutated and caused a lethal 
encephalitis. The conclusion was that the 1918 flu could have had a similar mutation, allowing it to grow in the human brain. It was a provocative way 
of tying together vonEconomo’s disease and the deadliness of the 1918 flu. 

The mutation created an indirect way for enzymes in brain cells to split the virus’s hemagglutinin protein, accomplishing the same task that a mutation 
in the hemagglutinin gene might have accomplished. Yet those neuraminidase gene mutations in the viruses infecting mice were unusual and had never 
been seen in a naturally occurring flu virus. It remained possible that they had occurred in the 1918 flu and that they had been the reason that flu was so 
deadly, which led Taubenberger and Reid to look at that gene as soon as they finished with the hemagglutinin. 

Taubenberger and Reid, however, found no evidence of such a neuraminidase gene mutation. “We have no molecular evidence to support the idea that 
the vims could get out of the lungs,’’ Taubenberger said. “We’ve kind of run out of luck looking for the known mutations and so now we’re looking for 
things that are unique” and that could, in the end, have made the vims deadly. 

The next step was to examine a hypothesis advanced by Palese. 


Palese came upon his idea almost by accident. 

He and his colleagues were experimenting with a type of artificial flu viruses—ones they constructed by creating mutations in specific flu genes in the 
laboratory and then making viruses that had one altered gene while the rest were left intact. They were not trying to make monster flu strains, but instead 
were working on the technique because it could be important for making vaccines. Scientists could create viruses that would not cause infections— 
because the deliberately created genetic alterations had defused them—but would elicit immune responses. 

As part of this work, Palese and his associates, Dr. Adolfo Garcia-Sastre of Mount Sinai and Dr. Thomas Muster of the University of Vienna Medical 
School, decided to study a flu virus that was missing a gene, called NS1, that directs the virus to make a protein that lies buried inside the virus 
particles. No one knew what the NS1 protein did—this would be a way of finding out. 

To the scientists’ immense surprise, the flu viruses without functioning NS1 genes were able to grow—and kill—a certain strain of mice. These mice 
lacked the ability to make interferon, a protein made by white blood cells as part of the body’s natural defense against viruses. Normally, when a cell is 
infected with a vims, interferon seeps into the cell and slows the virus’s growth, helping to contain the viral infection. 

It looked like the NS1 protein of influenza viruses was the virus’s way of blocking interferon. If interferon was the body’s antivirus missile, interferon 
was the virus’s antiballistic missile. 

Palese drew what, to him, was the obvious conclusion: a flu virus with a sort of super-NSl protein might be extraordinarily deadly because it would 
prevent interferon from doing its job. Such a flu virus could be a killer. And that, Palese suggested, might be the secret of the 1918 flu. 

“I called Taubenberger and said I would like to have the NS1 sequence of the 1918 flu,” Palese said. 

And if that hypothesis proves wrong? 

“I don’t want to consider it at this point, but one would have to go back to the drawing board,” Palese said. 


Taubenberger, however, has his doubt that NS1 will be the final answer. Yes, he is working as fast as he can to find the gene sequence and give it to 
Palese. But he sees a flaw in the argument. 

If the 1918 virus had one simple genetic change that allowed it to evade the body’s immunological defense system, why was that change lost in 
subsequent viruses? Darwinian theory would predict that all future viruses would retain such a mutation since it would confer a huge competitive 
advantage on the virus. 

“If the 1918 NS1 really had the ability to block the interferon response, why would descendant viruses mutate away from such a ‘positive’ change?” 
Taubenberger asked. 



Taubenberger has his own hypotheses, ones that evade the search for a simple murder weapon that might have armed the 1918 flu. 

His first, and preferred, explanation is that the virus was novel, like nothing young people had encountered before, so they had no antibodies to protect 
themselves. And this virus in particular grew extremely well in human cells, replicating rapidly, so that there were soon enormous numbers of the virus 
in people’s lungs. That would lead to pneumonia and, if large areas of lung cells were killed, to an influx of fluids as well as hemorrhaging. In short, it 
would lead to the very signs and symptoms of the deadly 1918 flu. 

If that is the explanation, Taubenberger said, it is very unlikely that there is a single mutation in the virus that caused the flu to turn into a killer. 
Instead, he said, there are likely to be “multiple subtle changes in the virus so that all of its gene products interacted well.” But, he added, “the problem 
with that is that since we don’t understand the vast majority of these interactions, subtle changes in sequence are not going to be picked up immediately, 
especially when thinking about only one gene at a time.” 

On the other hand, Taubenberger said, a flu that is so freakishly perfect for killing people is far out on the edge of what is possible for influenza 
viruses, meaning that any mutations will make it less deadly. It is a vims in “perfect balance,” Taubenberger said, and it is a balance that will tip toward 
the more mimdane type of flu with the tiniest nudge. 

When you couple the virus’s unprecedented virulence with the fact that anyone who survived it will then be immune to it—meaning that the virus will 
be forced to mutate or die out—it is not so surprising that the 1918 flu virus seems to have disappeared from the world, Taubenberger observed. 

But there is another explanation, one that he thinks is less likely but that he cannot dismiss out of hand. It is that the population that was living in 1918 
had a peculiar immunological response to the 1918 flu, one that was prompted by a previous exposure to a different influenza virus, most likely the one 
that struck in 1890, twenty-eight years before the 1918 flu. 

What if babies and children who were exposed to the 1890 flu responded by making abundant quantities of antibodies? Taubenberger asked. And 
what if the 1918 flu vims had a similar protein on its surface so that the antibodies to the 1890 flu also vigorously attacked the 1918 flu virus? If that 
happened, the immune system itself, instead of the flu virus, could be causing the flu deaths. In a gross overresponse to the 1918 virus, armies of white 
blood cells and fluids could rush to the lungs of flu patients. The healthier people were, and the better their immune systems, the more likely they would 
be to die when they were infected with the 1918 virus. 

If that hypothesis is correct, Taubenberger said, it would mean that the 1918 flu vims was not deadly by itself, but instead was deadly because it came 
at the wrong time. But, he added, “again, the only way to get at this is to find an 1890 virus.” And his only hope of that is to search the Army warehouse. 


In a sense, it is the ultimate frustration. Scientists have captured the mass murderer, the 1918 flu virus. But they still do not know its murder weapon. 

“We definitely have the right suspect, but we do not yet know how the murder was committed,” Taubenberger said. 

If this story was fiction, the clues would yield a suspect and the suspect would reveal the weapon. But it is science, and science is not always neat and 
clean. In science, each new finding can open the door to a flurry of new questions. 

On the other hand, it may not matter as much if the weapon is found. Medicine has armed doctors with tools that were not available in 1918 to fight a 
killer influenza strain. Now there are antibiotics that can thwart pneumonia-causing bacteria that swarmed into the lungs of flu victims who were too ill 
to fight back No longer will hordes of young people die of bacterial infections that would come in the wake of an influenza virus. And there are now 
drugs that can temper some influenza infections, possibly softening the blows of a killer flu. With the hemagglutinin gene of the 1918 flu in hand, 
companies can even make a vaccine that could protect people from that virus if it comes again. 

But it is hard to be complacent. 

Would a new killer flu lookjust like the 1918 flu? Or was that virus more of an example of what could happen if a flu virus was perfectly made to be 
a deadly foe? Will the next terrible influenza virus be a new strain that is, in its own way, ideally made to kill? 

Jeffery Taubenberger, for one, thinks we cannot predict what the next lethal flu virus will look like. The only hope we have is vigilant surveillance, 
keeping a careful eye out for the rough beast whose hour has come at last. 

Perhaps, in some innocent encounter in China between a child and a bird, a new killer flu is on its way. Or perhaps, even now, a young man or a 
young woman has become infected with two different strains of flu viruses. They are mixing together in the person’s lungs, their genes reassorting. 
Emerging from that witches’ brew is a new virus, a chimera, that, like the 1918 flu virus, is perfectly suited for destruction. 

Perhaps, as we grow almost smug about influenza, that most quotidian of infections, a new plague is now gathering deadly force. Except this time we 
stand armed with a better understanding of the past to better survive the next pandemic. 
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FOREWORD 


Louise Kuo Habakus , MA, and Mary Holland , JD 

Vaccination evokes strong opinions and emotions. Some are grateful and relieved to get 
vaccines. Others are angry and resentful about vaccination mandates. Many are caught in the 
middle—afraid, confused, and looking for the straight scoop. If you want to understand the real 
issues in the vaccination debate, read this book. Whether you are a parent, student, employee, 
soldier, or anyone else, you have a stake in this debate. No matter who you are, sooner or later 
you will wonder, 

Should I get a vaccine? 

Do I have a choice? 

Who decides? 

The vaccination debate has two distinct viewpoints, one “pro-vaccine” and the other “pro- 
choice.” The camps usually hurl the same insults at one another, characterizing the other side as 
irresponsible, dangerous, denialist, corrupt, and antiscience. Although this book favors 
vaccination choice and explains why, we attempt to objectively outline each basic view by 
setting derogatory labels aside. 



THE PRO-VACCINE CAMP 

The pro-vaccine camp strongly supports U.S. vaccination policy. Two new books published in 
early 2011 advance this position: Paul Offit’s Deadly Choices and Seth Mnookin’s The Panic 
Virus. These books join Arthur Allen’s Vaccine, Susan Jacoby’s The Age of American Unreason, 
and Michael Specter’s Denialism in their critique of those who question vaccine safety. Here are 
their key arguments: 

1. Government officials are best qualified to make vaccination decisions. Only 
government can ensure that a sufficiently high percentage of people vaccinate to preserve 
societal herd immunity. 

2. Vaccines are overwhelmingly safe and effective, and the benefits vastly outweigh the 
risks. Adverse events are vanishingly rare. 

3. Science proves the benefit of vaccines beyond a reasonable doubt. The science is in— 
vaccines are not responsible for any increase in common childhood health problems, 
including autism. They’re safe and effective. 

4. Vaccine refusers are dangerous and selfish. People who elect not to vaccinate are 
parasites. They are selfish, irrational, and threaten others with deadly disease. 

5. Only “false prophets” suggest that vaccines may cause disorders like autism. Quack 
healthcare practitioners concoct unfounded treatments for autism and prey on vulnerable 
parents desperate for help. People should disdain and shun them. 

6. Vaccine exemptions should be abolished. Dr. Offit and others suggest that states should 
abolish philosophical and religious exemptions. People abuse them and put others at risk. 
Because vaccines have been proven safe and effective, people have a social responsibility to 
vaccinate. 



THE PRO-CHOICE CAMP 

This book details the pro-vaccination choice perspective in law, religion, science, ethics, 
philosophy, and personal experience. Here are its key points: 

1. Vaccination choice is a human right. Because vaccination poses a risk to life, liberty, and 
security of person, only an individual or guardian may decide how, when, and whether to 
vaccinate. 

2. Society as a whole benefits from the cumulative impact of free and informed 
individual healthcare choices. The theory of herd immunity is not an adequate rationale 
for state compulsion to vaccinate. 

3. Vaccine safety science is flawed and incomplete. The Institute of Medicine as well as 
informed scientists, doctors, and officials have repeatedly acknowledged that fundamental 
questions about vaccine safety remain unanswered. 

4. The U.S, vaccine program is rife with conflicts of interest. Vaccines are big business and 
all of their promoters—pharma, government, medicine, and science—get their cut. The 
vaccine program does not put children’s safety first. 

5. Biomedical interventions are valid. Considerable science and anecdotal evidence support 
biomedical interventions for autism spectrum disorders and other chronic conditions. These 
interventions include diet, vitamin and mineral supplementation, chelation, and 
gastrointestinal treatment. Individuals are entided to the practitioners and remedies of their 
choosing. 

6. Vaccination exemption rights must expand, not contract. Individuals have the right to 
free and informed consent for all medical interventions, including vaccination. In practice, 
not just in theory, individuals must have the right to make their own decisions. 

• • • 

As polarized as these camps are, we do share common ground. Both sides want a healthy, vibrant 
society. Both sides want responsible health policy grounded in ethics and science. Both sides see 
the vaccination issue as hugely important and seek to sway the public. Both sides are doing the 
work to understand each other’s analysis and arguments. Progress will not come from 
shadowboxing in our respective corners. It is now time for engagement and dialogue. 

So, we invite the leaders of the pro-vaccine camp—in government, industry, and the 
professional medical associations—to publicly debate our different views. And, we invite the 
reader to read on. 



Introduction 


THE CASE FOR VACCINATION CHOICE 


Louise Kuo Habakus, MA, and Mary Holland, JD 



VACCINATION CHOICE IS A HUMAN RIGHT 

Vaccine Epidemic addresses an issue of serious public concern for parents and all Americans. It 
builds the case that it is your right—not the government’s—to decide whether to vaccinate 
yourself or your children. Only you, with your healthcare practitioner, can make the appropriate 
risk-benefit trade-off, and only you can be fully accountable for your choice, as with any other 
medical intervention. 

All medical interventions, including vaccination, require free and informed consent. To 
abridge that right is to violate the essential human rights to life, liberty, and bodily integrity. By 
denying truly free and informed consent to vaccination, U.S. vaccine policy violates fundamental 
rights. This book brings together for the first time in-depth discussion of the ethical, legal, and 
scientific dimensions of the vaccination debate from the perspectives of those who insist on the 
right to decide. 



VACCINES ARE EPIDEMIC 

Starting on the day of birth, nearly all American children receive vaccines. The Centers for 
Disease Control and Prevention (CDC) recommends seventy doses of sixteen different vaccines 
between birth and age eighteen. The federal government recommends vaccines for adults too. It 
is the states, however, and increasingly private employers, that compel them. All fifty states 
mandate from thirty to forty-five doses of about a dozen different vaccines for admission to day 
care and school. 

Public health officials proclaim that vaccines are safe and effective, but the truth is far more 
complicated. Vaccination is a serious medical intervention for healthy individuals against a 
disease that might occur. The decision whether to vaccinate has important, potentially life- 
altering ramifications. While vaccines protect some, they unquestionably harm and cause death 
to others. For government to compel a potentially life-threatening product sets vaccination apart 
from other medical procedures. Public health officials tell us that those who suffer adverse 
reactions are exceedingly few. The basis for such an optimistic claim is doubtful. 

Science on vaccine safety is inadequate. There are no randomized controlled studies 
comparing the total health outcomes of the vaccinated versus the unvaccinated. Scientists do not 
know the cumulative impact of the childhood vaccination schedule. Vaccines are approved and 
licensed individually, yet the CDC recommends that doctors give multiple vaccines at once. 
Furthermore, the CDC recommends vaccines to populations for which there are no safety data, 
such as flu shots for pregnant women. Research confirms that fewer than 10 percent of doctors 
report adverse vaccine events. Even so, the Vaccine Injury Compensation Program has paid over 
$2 billion in damages to more than 2,500 families since 1988. 

Vaccines are epidemic —they have spread rapidly and extensively to almost all children and to 
many adults in the United States and around the world. In the 1800s and early 1900s, vaccines 
were a medical intervention of last resort during infectious disease outbreaks. In the last fifty 
years, however, governments have imposed multiple preventive vaccines on all children and 
some adults for the “greater good.” Today, vaccines and their advertisements are everywhere— 
from the doctor’s office to the Internet to the corner drugstore. The primary definition of an 
epidemic is a contagious disease that spreads rapidly. The Center for Personal Rights (CPR) does 
not suggest that vaccines are equivalent to disease. But it does suggest that vaccines are a 
widespread popular development. The book describes a modern epidemic of vaccines—recent, 
prevalent, and unprecedented in human history. 



THE NO-CHOICE CHOICE 

Governments, schools, employers, doctors, and officials concede that Americans have a choice 
about vaccination—but, in practice, they make that choice nearly impossible to exercise. There is 
pressure to begin vaccinating children literally from the moment of birth. Formally, all states 
honor medical exemptions from vaccination as the law requires. Further, forty-eight states 
recognize religious exemptions, twenty recognize philosophical exemptions, and some recognize 
exemptions for documented immunity (blood tests showing sufficient antibodies). Choice is 
honored in the breach, however. States punish doctors who grant “too many” medical 
exemptions, schools don’t inform parents that exemptions exist, and states impose vaccination on 
the unwilling through school exclusion and child removal. 

Compulsory vaccination for schoolchildren, soldiers, and healthcare workers heightens the 
pressure to vaccinate all people for whom vaccines are recommended. It also reinforces the 
stigma for those who do not comply. Government and the medical profession exercise potent 
financial, legal, and social levers to ensure that people make the “right choice.” Should you wish 
to make the “wrong choice”—no day care, no public school, often no private school, often no 
access to your doctor. You even risk possible charges of child neglect and the threat of child 
removal. While in theory the country acknowledges the virtue of vaccination choice, in practice, 
it indulges the vice of coercive medicine. Renowned human rights scholar Louis Henkin 
understood: “hypocrisy is the homage that vice pays to virtue.” The U.S. vaccine program 
hypocritically gives lip service to choice while violating the fundamental principle of free and 
informed consent to medical intervention. 



BASIC QUESTIONS ABOUT VACCINATION CHOICE 

This book is for people who want to explore the basic question: Do I have a choice? From this 
simple question cascades a torrent of more difficult ones: 

• Is it ethical for the government to compel individuals to accept medical procedures that 
could cause injury and death without free and informed consent? 

• May the government legally withhold essential rights and privileges, such as a public school 
education, to induce vaccination compliance? 

• What is the science for vaccine safety and efficacy? 

• Are mandates ethical if people do not know they have choices? 

• Is there a legal duty to protect those most at risk for vaccine injury? 

• What ethical and legal responsibilities does society bear to compensate those injured? 

• Should doctors and vaccine makers be shielded, as they are, from legal liability? 

These are some of the challenging questions that this book addresses through the contributions 
of twenty-five authors—credentialed professionals and mainstream parents—who share their 
specialized expertise and personal experiences. 



PART I: THE CASE FOR VACCINATION CHOICE 

In Part I, we outline the essential components of the claim that all people are entitled to 
vaccination choice. The right is well-founded in human rights, civil rights, religious law, science, 
history, ethics, and philosophy. Mary Holland, lawyer and CPR cofounder, explains why 
vaccination choice necessarily implicates the rights to life, liberty, and security of the person. 
Sookyung Song places vaccination choice in the context of contemporary international human 
rights norms supporting free and informed consent for all medical interventions. Louise Kuo 
Habakus, CPR director and cofounder, assesses U.S. vaccine policy from a health and human 
rights perspective, finding that it comes up short. 

Jim Turner, lawyer and health advocate, explores the civil rights dimension of the national 
vaccine program through the lens of the U.S. Constitution and the due process required to 
impose the death penalty. Holland and Robert Krakow, lawyer and disability rights advocate, 
address what happens when vaccines cause injury. They outline the remarkable liability 
protections the pharmaceutical industry and medical profession lobbied for and won in the 1986 
National Childhood Vaccine Injury Act. They explain how, as a result of the act, the vaccine- 
injured and their families face unprecedented hurdles to obtain compensation. William Wagner, a 
law professor, considers vaccination choice as a parental right under the Constitution and 
religious law. 

Carol Stott, an epidemiologist, and Andrew Wakefield, doctor and scientist, address the 
science—what we know, what we don’t know, and what we appear not to want to know. Based 
on peer-reviewed science, they argue that the case for a link between vaccines and autism and 
other childhood health problems is robust and cries out for further research. They provide a 
primer on epidemiology and important guidance about the use of epidemiology to answer 
questions of causation. 

Historian Robert Johnston writes about the critical role of dissent in a democracy. There is a 
long tradition of dissent from orthodox healthcare in the United States, including the advocacy 
movement that sprang up against coercive vaccine programs as early as 1721. Human rights 
advocate Vera Sharav illuminates what we know from painful historical experience: that any 
digression from humanitarian medicine with its commitment to “first, do no harm” is fraught 
with danger. She shows us examples not only from the Nazi past but also from contemporary 
U.S. medicine of doctors who caused grave harm for financial enrichment under the banner of 
“the greater good.” Sharav makes clear that current U.S. practice fails to honor human rights 
obligations. Only free and informed consent to vaccination, as to all medical interventions, 
fulfills medicine’s Hippocratic oath. 

Allen Tate discusses the utilitarian ethic that underlies all vaccine mandates. When we speak 
of the greater good, we invoke a higher moral authority claiming that we will benefit more 
people and save more lives. Nevertheless, there is an uncomfortable underside to the argument. 
Can we sacrifice one to save ten? Five to save six? 



PART II: URSULA LE GUIN’S “OMELAS” AND ITS ECHOES 

Ursula Le Guin’s award-winning parable, “The Ones Who Walk Away from Ornelas,” asks the 
hard questions: What society do we want? What price for paradise? Faced with the bargain that 
is struck, would we walk away or stay? Linking to Tate’s discussion of utilitarianism, this 
fictional account forces us to choose. 

Then we break the silence of vaccine injury to hear the echoes of Ornelas. These personal 
accounts are by turns painful, heartbreaking, courageous, and hopeful. We hear from Gay Tate, 
Judy Converse, and Sonja Hintz, mothers who watched in agony as their babies suffered severe 
vaccine reactions. They have fought mightily, guided by professional and parental dedication, to 
heal their children and help others. 

Tate and Converse express alarm at what is happening to children. How can there be no outcry 
against rising infant mortality and skyrocketing childhood diagnoses for attention deficit 
disorder, autism, learning disabilities, and asthma? How can it be that patients who go to doctors 
with vaccine injuries—Hintz, Tate, Pingel, Smith, Rovet, Converse—meet with denial and 
accusations that they are “faking it”? The people of Ornelas owe their happiness to the child in 
the basement and they are profoundly grateful. In contrast, the U.S. government tells its citizens 
that they have an obligation to protect herd immunity while it denies the existence of vaccine 
injury. Instead of receiving gratitude, the vaccine-injured are scorned and called liars. What does 
this say about us? 

Sonja and Alex Hintz describe Alex’s remarkable recovery from autism. Through biomedical 
interventions to address his medical conditions, Alex is now a neurotypical teenager. His 
recovery is cause for celebration and enormous optimism for the hundreds of thousands of young 
people with autism today. Alex is not alone—thousands of children on the autism spectrum have 
benefited from effective biomedical interventions. Yet conventional medicine rejects the efficacy 
of such approaches and challenges those medical practitioners who use them. The profession 
today is ostracizing and punishing practitioners, like Dr. Wakefield, who have pursued 
inconvenient truths and treatments, just as the establishment persecuted other revolutionary 
thinkers in their day. 

Expanded vaccination recommendations and mandates increasingly place older children and 
adults at risk too. Amy Pingel recounts her teenage daughter’s devastating neurological damage 
after receiving the Gardasil vaccine against human papillomavirus. Lisa Marks Smith, a forty- 
eight-year-old mother, tells how she almost died after a routine flu shot from a local pharmacy. 
Richard Rovet, retired medic, nurse, and U.S. Air Force captain, who cared for hundreds of 
victims of the military’s experimental anthrax vaccine program, speaks out. His commanding 
officer, Colonel Felix M. Grieder, responds with a powerful afterword to Captain Rovet’s 
chapter. These deeply personal stories depict the extraordinary burdens vaccines have placed on 
some. 



PART III: THE TOPICS IN DEBATE 

Part III explores the exceptionally contentious terrain of the vaccination debate from the 
perspective of those who adamantly support choice. Michael Belkin, prominent investment 
analyst and parent of a newborn who died from a vaccine, explains how a corrupt market 
economy has shaped vaccine policy. Read about the “blowback” that is sure to follow today’s 
vaccine rage. All investment bubbles burst in time, and the vaccine bubble is no exception. 

Ginger Taylor, contributing editor, examines government statements on vaccines and autism 
and the media’s failure to investigate them. When the government and media mislead the 
citizenry, true democracy no longer exists. Even though government and medicine would like to 
slam the book shut on this controversy, it is not going away. 

Boyd Haley, former chair of the Department of Chemistry at the University of Kentucky, 
argues that thimerosal, the mercury-containing preservative, has played a key role in the autism 
epidemic. 

Kim Mack Rosenberg, CPR cofounder and contributing editor, argues that child protective 
services sometimes label the choice not to vaccinate as “medical neglect” and seek child 
removal. She explains the rights families have. 

Twila Brase, nurse and health freedom advocate, shows us that the specter of coercive 
medicine extends beyond vaccination. While it is possible that the pervasive genetic information 
gathered from infants may be used for good, it is equally possible that it may be used for ill. 
Only laws that protect and enforce medical ethics can guard against abuse. 

In medicine, Sherri Tenpenny provides a doctor’s view of public health and challenges the 
belief that health must come through a needle. Annemarie Colbin, noted healthcare lecturer and 
author, assesses vaccines from a holistic health perspective. Children today are sicker than ever 
before, with chronic disabilities and nutritional disorders, yet few in mainstream medicine dare 
ask whether there might be a vaccine link. Habakus provides resources for the critical question, 
“What should parents do?” She summarizes the government’s position and eight books by 
leading physicians who span the spectrum of medical advice and offer recommendations about 
vaccination and the options that parents have. The chapter highlights the wide and conflicting 
range of medical views, further underscoring the need for choice. 

We close Part III with an examination of the sound and fury behind the story of Dr. Andrew 
Wakefield. Holland examines the charges against him and concludes that medical regulators and 
the media made Wakefield a scapegoat. He dared to dissent from medical orthodoxy by 
suggesting that parents have a choice; the establishment retaliated. Wakefield discusses the 
suppression of vaccine safety science from the unique vantage point of one who has lost his 
career, his medical license, and his home country simply because he sought to pursue possible 
links between vaccines and autism. 



TOOLS FOR VACCINATION CHOICE 

CPR shares “tools of the trade” for those who support an individual’s right to choose or refuse 
vaccination. It contains scientific abstracts, supporting documentation, Harris Interactive poll 
data, and CPR’s principles and calls for action. We provide a website link to CPR’s top 30 slides 
on vaccination choice and a list of frequently asked questions including responses about the 
return of deadly diseases, vaccine safety, and vaccination ethics. 

• • • 

Vaccination, like all medical interventions, involves a risk-benefit assessment that only 
individuals, in conjunction with their healthcare practitioners, are qualified to make. Government 
coerces no other one-size-fits-all medical program; its justification for this one is unconvincing. 
A growing body of scientific literature points towards the contribution of vaccines to rising 
childhood immune and neurological disorders. Using the precautionary principle as a guide, 
people must be able to choose. 

For those who do choose vaccines, the burden to prove safety must be on the government— 
not on those injured to prove that vaccines caused damage. Today, the government has a 
lightweight burden to show safety and efficacy, and those injured have a heavyweight burden to 
prove harm. These burdens must shift, and the government must fund impartial science to study 
the unintended, as well as the intended, effects of vaccination. 


SURVIVING BETRAYAL 

Taken together, the authors make a reasoned case for vaccination choice. Although the book 
seeks discourse on a thoughtful plane, neither the book nor the debate is about reason alone. 
They are also about powerful human emotions—parents’ love for their children, a soldier’s 
dedication to fellow soldiers, and the righteous anger of people betrayed by those in whom they 
placed sacred trust. Parents trust their doctors, soldiers trust their superior officers, and citizens 
trust their governments to ensure medical safety. When people reluctantly reach the conclusion 
that their trust was betrayed, they have a fierce and courageous anger. Vaccines needlessly 
harmed the lives of many of the authors and their children and numerous others. By raising 
legitimate questions about vaccination, CPR seeks to make these voices heard. 



TOWARDS A REASONED MAINSTREAM DIALOGUE 

Americans are rightfully concerned. There are no safe vaccines but only difficult choices to 
weigh and make. Americans want and deserve a more accurate, measured, and responsible 
national dialogue concerning vaccination. To dismiss as “anti-vaccine” those who advocate for 
choice, safety, transparency, and restraint harms us all. The legitimate battlegrounds in the 
vaccine debate are between compulsion and choice, transparency and nondisclosure, caution and 
recklessness, and accountability and impunity. Debasing an important and vast subject into a 
pro-vaccine versus anti-vaccine shouting match serves no one. 

Our current vaccination schedule is in many ways a grand experiment—we do not know 
whether widespread, mandatory vaccination will ultimately prove beneficial or harmful. Beyond 
the science, however, is the question of individual rights. Does any country, and in particular a 
democracy, have the right to impose vaccination on unwilling individuals, especially in the 
absence of disease epidemics and adequate safety science? Foremost in the minds of the 
country’s founders was the imperative to protect citizens’ inalienable rights. Government today 
apparently does not trust individuals to serve their own best interests. 

The mainstream media portray concerns about compulsory vaccination as an antivaccine 
agenda. This is grossly inaccurate. The reality is that a majority of American parents support 
vaccination choice. According to an online Harris Interactive poll sponsored by CPR in May 
2010, 52 percent of American parents believe that parents should have the right to decide which 
vaccines their children receive without regard to government mandates. In this landmark study, 
Harris reached a representative sample of 1,114 parents with children up to age seventeen. 
Through this poll, CPR also learned that over half of American parents are concerned that 
pharmaceutical firms have undue influence over vaccine mandates. Moreover, a majority believe 
that the federal government should fund an independent scientific study of fully vaccinated 
versus unvaccinated individuals to assess long-term health outcomes. With only modest 
variations by education, socioeconomic status, and other criteria, these concerns span the gamut 
of American parents. 

Those deeply concerned about vaccination choice, parental rights, vaccine safety, and undue 
corporate influence are the majority. Vaccination choice is a broad-based American movement. 

Vaccination choice is not a partisan issue—and it is not even just about vaccines. It is about 
ethics, human rights, science, freedom, dignity, and democracy. It is about the common ideals 
that Americans hold dear. It is about who we are and what we stand for. And it is literally about 
the biological integrity of the next generation and those that succeed it. 



Part I 


THE CASE FOR VACCINATION CHOICE 

HUMAN, CIVIL, AND RELIGIOUS RIGHTS, SCIENCE, HISTORY, ETHICS, AND 

PHILOSOPHY 


Since Jacobson v. Massachusetts in 1905, the world has embraced human rights in many forms — 
women’s suffrage, the Nuremberg Code, free and informed consent, medical autonomy, the 
human rights revolution, and public health revolutions in sanitation, hygiene, and antibiotics. A 
thorough reconsideration of compulsory vaccination mandates is long overdue, based on the 
language of the Jacobson decision, which calls on courts to end vaccination mandates that are 
oppressive and unreasonable. 

—Mary Holland, JD 


The U.S. government’s mandatory vaccination policies do not appear to comply with 
international human rights standards. The government has limited the exercise and enjoyment of 
specific rights—including children’s right to obtain a free, public education—based on 
vaccination status. 

—Louise Kuo Habakus, MA 


A country that requires all children to receive a product—no matter how beneficial—knowing 
that some children will die and others’ lives will be destroyed by the use of that product, risks 
losing all moral authority. 

—James Turner, JD 


Science lies at the heart of the vaccination controversy, and there can be no substitute for it. The 
ethical practice of medicine requires full and informed consent. It is not possible to have the 
informed part of informed consent without the science. That vaccine safety science has been and 
remains inadequate is not in dispute. 

—Carol Stott, PhD, MSc, CSci, CPsychol, and 
Andrew Wakefield, MB, BS, FRCS, FRCPath 



Chapter One 


VACCINATION CHOICE IS A FUNDAMENTAL 
HUMAN RIGHT 

Mary Holland, JD 


Consider the meaning of the phrase “fundamental human right.” “Fundamental” means 
essential, basic, and inalienable. “Human” means what we have simply by virtue of the fact that 
we are human beings. We are born human; we need not be of a particular age, nationality, 
gender, or class. A “right” is a claim that we may enforce against governments and other people. 
Thus we assert that we have inalienable claims we can make within society, simply because we 
are human beings. The decision of when and whether we vaccinate ourselves and our children is 
a fundamental human right. 

Vaccination choice is a fundamental right because it implicates our most precious rights—to 
life, liberty, and security of person. Basic laws—such as religious laws, the Universal 
Declaration of Human Rights, the U.S. Constitution, and international laws that all countries 
must obey—exist to protect inherent human dignity and the equal and inalienable rights of all 
members of the human race. Having witnessed the war crimes, genocide, and crimes against 
humanity committed during World War II, nations of the world explicitly embraced human 
rights in the United Nations Charter. 1 They recognized that it would be impossible to secure a 
peaceful, just world without the Universal Declaration of Human Rights that proclaims a 
“common standard of achievement for all peoples and all nations.” 2 In the aftermath of World 
War II, the world embraced the human rights principles of the Nuremberg Code, a set of ethical 
principles that forbids experimentation on human subjects without free and informed consent. 3 

Today’s human rights laws reject many institutions of the past—slavery, genocide, piracy, 
torture, inhuman treatment, and systematic discrimination based on race or gender. Some of 
these laws—such as the prohibition against slavery—have become international norms that apply 
regardless of whether a particular country has signed a treaty or law to that effect. Today, nations 
also reject medical experimentation on human subjects without informed consent. Increasingly, 
nations are recognizing that all healthcare interventions must be based on free and informed 
consent. 4 

It is an undisputed, scientific fact that vaccines in their current state of development injure and 
cause death to certain vulnerable people. U.S. law considers vaccines to be “unavoidably 
unsafe.” 5 Vaccination mandates today seek to protect the majority while sacrificing the 


unknowable, and unknowing, genetically vulnerable few. This utilitarian practice can only be 
justified if it is based on free and informed consent. 

With a complete understanding of the risks and benefits of vaccines, individuals, parents, or 
guardians may elect to undergo the risks of vaccination to protect against possible disease. They 
are free to engage in a risk-benefit calculus with their healthcare practitioners and to accept the 
consequences of their choices. It is unjustifiable, however, for the state to deprive individuals of 
accurate information and then to coerce them to accept potentially life-threatening medical 
interventions. Compulsory state vaccination policies violate the rights to liberty and security of 
person, and when vaccinations result in death, such policies violate the right to life. Even in 
circumstances of epidemic disease, compulsory vaccination policies would be suspect without 
consideration of less invasive alternatives, such as self-quarantine and even coercive quarantine. 

In the United States, several vulnerable groups—such as children, military personnel, and 
immigrants—do not have a choice whether to receive vaccinations. Children cannot attend 
school and adults cannot keep some jobs without fulfilling vaccination mandates. The Vaccine 
Information Statements that healthcare workers are required by law to give with each federally 
recommended vaccination are grossly incomplete and often not given at all. 6 Unlike 
manufacturers of almost all other products, vaccine manufacturers in the United States are 
legally free from ordinary tort liability for their “unavoidably unsafe” products. 7 The absence of 
free choice whether or not to use dangerous products, particularly when the manufacturers have 
exceedingly little liability for them, violates our fundamental rights. 

States’ rights to compel vaccination in this country stem from a 1905 U.S. Supreme Court 
decision, Jacobson v. Massachusetts. 8 In that case, the Supreme Court upheld Massachusetts’ 
right to require adults to be vaccinated during a smallpox epidemic. If the adults failed to 
comply, the state required them to pay a $5 fine. The Supreme Court found Massachusetts’ 
regulation reasonable for protecting the public’s health, but it also pointed out that its decision 
would not justify “regulations so arbitrary and oppressive” that they would be “cruel and 
inhuman in the last degree.” Based on Jacobson, every state now offers at least the formal right 
to medical exemption from vaccination. 

Overall, Jacobson has been interpreted expansively. Jacobson, justifying reasonable use of a 
state’s police power, is now the basis for condoning mandates for up to forty-five doses of about 
one dozen vaccinations for children—in the absence of epidemics, at the cost of public school 
attendance, based on inadequate and incomplete science, and with significant evidence of undue 
corporate influence. One may argue today that state vaccination mandates—including 
compulsory vaccinations for sexually transmitted diseases, such as hepatitis B, and 
noncontagious diseases, such as tetanus—are oppressive, unreasonable, and disproportionate to 
the public’s health needs. Jacobson does not justify today’s compulsory vaccination program. 

Since Jacobson in 1905, the world has embraced human rights in many forms—women’s 
suffrage, the Nuremberg Code, free and informed consent, medical autonomy, the human rights 
revolution, and public health revolutions in sanitation, hygiene, and antibiotics. A thorough 
reconsideration of compulsory vaccination mandates is long overdue—based on the language of 
the Jacobson decision, which calls on courts to end vaccination mandates that are oppressive and 
unreasonable. Even in the context of a military draft, which the Jacobson Supreme Court 
decision refers to by analogy, U.S. citizens have the right to conscientious objection. We must 
demand the right to philosophical exemption from vaccination mandates in every state as a first 


step towards truly free and informed vaccination choice. 

On many occasions, Martin Luther King, Jr. quoted an abolitionist minister from the 1850s, 
Theodore Parker, saying, “The arc of the moral universe is long, but it bends toward justice.” 9 
Ending compulsory vaccination is its own human rights stmggle. It is time to bend the arc of the 
moral universe toward the justice of vaccination choice. 10 


Chapter Two 


THE INTERNATIONAL HUMAN RIGHTS STANDARD 

Sookyung Song 


International law asserts the fundamental human rights to life, liberty, and security of person. 
National governments must protect and uphold these fundamental rights according to universal 
standards. International human rights law plays an increasingly important role in all countries, 
including the United States. Almost all countries have signed basic international human rights 
conventions, holding them to common goals and standards, and have strived to live up to them. 

International law has long recognized that prohibitions against abusive human experimentation 
are necessary. On numerous occasions, from experiments by Nazi doctors to the U.S. Tuskegee 
Syphilis Study to the recent Pfizer trovafloxacin experiments in Nigeria , 1 the modern world has 
observed the dangerous tendency to exact individual sacrifice in medical experiments for the 
alleged benefit of humankind. The interests of individual participants are not necessarily in line 
with those of the scientists and broader society, which may attach more value than the human 
subjects do to scientific progress and the so-called common good. Balancing these conflicting 
interests, international law has for decades incorporated the critical norm to protect human 
subjects from experimentation without free and informed consent. 

The international community first set down fundamental human rights after World War II. 
Having witnessed unspeakable human rights violations and having suffered the worst war in 
human memory, world leaders codified fundamental human rights in the Universal Declaration 
of Human Rights under Eleanor Roosevelt’s leadership. Later, building on this declaration, 
countries adopted the International Covenant on Civil and Political Rights and the International 
Covenant on Economic, Social and Cultural Rights. Together, the international community refers 
to these documents as the International Bill of Human Rights. 

The modern international human right to bodily integrity affords the individual a right to make 
informed choices about vaccination and all medical interventions. The underlying idea is that 
those who undergo the risk of experimentation must make the final decision about their own 
participation after they are informed of the purpose, risks, and benefits of the experiment. While 
this right to choice in international law sprang from the Nuremberg Code, the international right 
to informed consent now encompasses the right to free and informed consent for all medical 
decision making. 

This chapter provides a brief overview of the development of the human rights to bodily 


integrity and free and informed consent and shows why these rights apply to vaccination. 



POST-WORLD WAR II HUMAN RIGHTS NORMS 

Modern bioethics began in 1947 at the criminal trial of Nazi doctors. These practitioners had 
carried out medical experiments on human subjects in which they intentionally injured and killed 
individuals for the purpose of scientific discovery. The judges in these trials established ten 
principles, later called the Nuremberg Code, on ethical standards for medical research. 2 The 
foremost principle in the Nuremberg Code is that “the voluntary consent of the human subject is 
absolutely essential.” The Nuremberg Code elaborated that the subject’s consent must be 
competent, informed, and free from coercion or inducement. 

One year later, in 1948, the United Nations National Assembly adopted the Universal 
Declaration of Human Rights (UDHR) 3 out of a global effort to represent the expression of rights 
to which all human beings are entitled. Although the after effects of the Nuremberg trials were 
still felt, the UDHR did not expressly address human experimentation but simply prohibited any 
“cruel, inhuman or degrading treatment,” 4 with the belief that this language was broad enough to 
cover experimentation on human subjects. 

The International Covenant on Civil and Political Rights (ICCPR) 5 subsequently laid out 
specifics on the rights proclaimed in the UDHR and directly picked up the issue of human 
experimentation. In Article 7, the ICCPR clearly dictates that “no one shall be subjected to 
torture or to cruel, inhuman or degrading treatment or punishment. In particular, no one shall be 
subjected without his free consent to medical or scientific experimentation.” Article 7 articulates 
that medical experimentation without free consent may at times amount to torture or inhumane 
treatment. Unlike the UDHR, however, the ICCPR drafters did not stop there. In addition to the 
prohibition against certain kinds of treatment, Article 7 affirmatively creates an individual right 
to informed consent for medical research. The structure of this provision, with the second 
sentence complementing the first, reflects an effort to address medical conduct that may not rise 
to the level of torture but nonetheless infringes on the right to bodily integrity. The drafting 
history of Article 7 illuminates how seriously the drafters considered the consent principle: 

Early in the drafting process, government representatives discussed whether this 
sentence should be included at all. Those in opposition to the addition of the 
second sentence believed that it was not necessary, since it aimed to prohibit that 
which was already covered by the first sentence . . . What is notable about this 
aspect of the development of Article 7 is that those who objected to the second 
sentence opposed it not because they felt it was irrelevant but because they 
believed it was already covered by the prohibition on “torture or cruel, inhuman or 
degrading treatment or punishment.” The drafters finally agreed that the matter 
was so important as to require a special provision, even at the risk of repetition. 6 


THE COUNCIL OF EUROPE’S 1997 CONVENTION ON HUMAN 
RIGHTS AND BIOMEDICINE 

In part because of the pace of medical innovation, the international community has returned to 
these core principles on several occasions to further elaborate them. The European community 
was at the forefront of this movement. In 1997, the Council of Europe adopted the Convention 
on Human Rights and Biomedicine (the Oviedo Convention). 7 While this document is binding 
only in European countries that signed it, the Oviedo Convention represents the most up-to-date 
development of biomedical law. The Oviedo Convention reflects the ethical requirements in a 
society where the research community has become more aggressive in pursuing scientific 
knowledge, the boundary between science and medicine has become blurred, medicine has 
become more complex and difficult for patients to comprehend, and medical research is no 
longer confined to national or jurisdictional boundaries. 

In response to these social changes, the Oviedo Convention provides greater protection of 
individual rights by guaranteeing free and informed consent to all medical interventions. Unlike 
the UDHR and ICCPR, this recent convention is not limited to human experimentation—it 
abolishes the distinction between research and therapy and addresses the need for individuals to 
have adequate information about all medical interventions. The Oviedo Convention requires 
consent for any medical intervention, including prevention, diagnosis, treatment, rehabilitation, 
and research. 8 It even recognizes that a medical intervention may be psychological as well as 
physical. 9 This comprehensive approach is necessary today because medical treatment and 
research are rapidly converging and no longer have static, distinct meanings. To maintain 
adequate protection, individuals must have the right to free and informed consent regardless of 
the historical distinction between therapy and research. 


THE 2005 UNESCO DECLARATION 

In 2005, the global community followed suit and adopted many of the expansive principles of the 
Oviedo Convention. The United Nations Education, Scientific, and Cultural Organization 
(UNESCO), a specialized United Nations agency, adopted the Universal Declaration on 
Bioethics and Human Rights in the UNESCO Declaration. 10 The UNESCO Declaration made it 
clear that the interests of individuals cannot give way to the “sole interest of science or 
society.” 11 Article 6 states that individuals must give “prior, free and informed consent” to “any 
preventive, diagnostic and therapeutic medical intervention” and “scientific research.” Moreover, 
requirements for informed consent for participation in scientific research on human subjects 
include even higher procedural safeguards than requirements for consent to treatment. 

Taken together, the message is clear: International bioethics norms are moving away from 
distinctions between research and treatment and now require free and informed consent to all 
medical interventions. 


THE CONTEMPORARY INTERNATIONAL STANDARD IS FREE 
AND INFORMED CONSENT FOR ALL MEDICAL 
INTERVENTION 

While neither the Oviedo Convention nor the UNESCO Declaration has binding legal effect in 
the United States, they both carry unique persuasive power in that they highlight the global trend 
in an area where the traditional legal system has not kept pace with rapid social and scientific 
change. 

One hundred ninety-three countries are members of UNESCO. While the UNESCO 
Declaration does not establish enforceable rights, it is persuasive about what the global standard 
for informed consent should be. Drafters of the UNESCO Declaration strategically chose to write 
a declaration rather than a treaty for the same reasons that UDHR drafters chose to write a 
declaration more than fifty years earlier. In both instances, legislators perceived an urgent need 
to reform the existing law but viewed the treaty process as too slow and arduous—it would 
require much more time for negotiation and consultation, and less than the majority of states 
would be willing to sign it. However, the UNESCO Declaration’s declaratory form does not 
undercut its legitimacy or potential legacy. The UDHR, though nonbinding, not only has become 
a foundational document for many subsequent human rights treaties and for customary 
international laws that all countries must obey but also has influenced many national 
constitutions and laws. 

In the same vein, we should see the declaratory form of the UNESCO Declaration as an 
intermediate step for further legal development. We should understand the UNESCO 
Declaration’s principles, which are largely built on the Oviedo Convention, as precursors to 
international human rights norms of the near future. 

There is a growing global trend toward higher standards for informed consent for all medical 
interventions, and growing impatience with medical paternalism. This trend logically applies to 
vaccination, an invasive medical procedure that carries both known and unknown risks and 
benefits. The case is even stronger for vaccination than other medical interventions because 
historical justifications to waive the right to free and informed consent do not necessarily hold 
true. The medical community plays only a marginal role in determining the effectiveness and 
safety of vaccines. Instead, the vaccine industry, the very party that has a financial stake in the 
outcome, primarily drives safety verification, creating a huge conflict of interest. Depriving 
society’s most vulnerable citizens—infants and young children—and their guardians of informed 
consent is particularly egregious under the developing international law norms providing free 
and informed consent for all medical interventions. 

Thus medical practitioners must first inform individuals receiving vaccines of the purpose and 
nature of the intervention, as well as the risks and benefits associated with the vaccination, and 
then must obtain consent. Emerging international law norms and a faithful reading of the 
Nuremberg Code require no less. 



Chapter Three 


A HUMAN RIGHTS ASSESSMENT 

Louise Kuo Habakus, MA 


Mandatory vaccination represents a limitation on human rights. Any limitation of fundamental 
rights, such as the rights to liberty and security of person, is serious, regardless of the supposed 
public good involved. The distinguished health and human rights professor Jonathan M. Mann, 
MD assumed that a government must justify any restriction on human rights in the name of 
public health. He wrote, 

Unfortunately, public health decisions to restrict human rights have frequently 
been made in an uncritical, unsystematic, and unscientific manner. Therefore, the 
prevailing assumption that public health ... is an unalloyed public good that does 
not require consideration of human rights norms must be challenged. For the 
present, it may be useful to adopt the maxim that health policies and programs 
should be considered discriminatory and burdensome on human rights until 
proven otherwise. 1 

The discipline of human rights offers a powerful set of widely accepted norms and principles 
with which to assess public health policies. Human rights scholars have developed assessment 
tools to evaluate public health policies based on the core international human rights documents. 
Mann further states, 

The specific rights that form the corpus of human rights law are listed in several 
key documents. Foremost is the Universal Declaration of Human Rights (UDHR), 
which, along with the United Nations Charter (UN Charter), the International 
Covenant on Civil and Political Rights (ICCPR)—and its Optional Protocols—and 
the International Covenant on Economic, Social and Cultural Rights (ICESCR), 
constitute what is often called the “International Bill of Human Rights.” The 
UDHR was drawn up to give more specific definition to the rights and freedoms 
referred to in the UN Charter. The ICCPR and the ICESCR further elaborate the 
content set out in the UDHR, as well as set out the conditions in which states can 
permissibly restrict rights. 2 


When we apply a state-of-the-art human rights framework to U.S. mandatory vaccination 
policies, will the policies pass muster? 



THE PUBLIC HEALTH-HUMAN RIGHTS IMPACT ASSESSMENT 
INSTRUMENT 

Scholars at the Harvard School of Public Health developed a Public Health-Human Rights 
Impact Assessment Instrument 3 to evaluate possible human rights violations that occur when 
governments take actions in the name of public health that limit individual rights. They argue 
that such actions must be taken as a last resort and must only occur when they meet the following 
specific, stringent human rights conditions: 

1. The goal of limiting rights may not be contrary to purposes and principles of the United 
Nations Charter. 

2. The limitation must be justified by protection of a legitimate goal such as national security, 
public safety, and protection of public health or public order. 

3. Limitations may be allowed only in a democratic society that presumes a participatory 
decision process and capacity for redress. 

4. A right may be restricted only if the limitation is provided for by law. 

5. The limitation of rights must be strictly necessary in order to achieve the public good, which 
must be carefully assessed on a case-by-case basis. 

6. The limitation of individual rights must be proportional to the public interest and its 
objective (the so-called proportionality test). 

7. The limitation must be the least intrusive and least restrictive measure available, which will 
accomplish the public health goal. 

8. The limitation of rights must not be applied in a discriminatory manner. 

What follows is a discussion of each of these eight core human rights principles as they apply to 
mandatory vaccination policies in the United States. 



1. The goal of limiting rights may not be contrary to purposes and 
principles of the United Nations Charter. 

The UN Charter calls for the maintenance of peace and international security and respect for 
human rights. The preamble states, 

We the peoples of the United Nations determined: to save succeeding generations 
from the scourge of war, which twice in our lifetime has brought untold sorrow to 
mankind, and to reaffirm faith in fundamental human rights, in the dignity and 
worth of the human person .. , 4 

The Charter recognizes the central role of human rights protection. Every human being possesses 
dignity and worth. Since mandatory vaccination represents a restriction of rights, the UN Charter 
would require a careful and thorough evaluation of any public health policy’s appropriateness. 


2. The limitation must be justified by protection of a legitimate 
goal, such as national security, public safety, and protection of 
public health or public order. 

The 1905 U.S. Supreme Court decision, Jacobson v. Massachusetts, is the United States’ legal 
foundation for vaccination mandates and determines that mandates are necessary for public 
health or safety. Although Jacobson upheld a vaccination mandate for smallpox, it warned 
against potential governmental abuse of public health regulations. The decision noted that the 
smallpox mandate was justified because there was an imminent health hazard that “imperiled the 
entire population.” 5 The Supreme Court warned, though, that such mandates must not be 
arbitrary, oppressive, unreasonable, or “go far beyond what was reasonably required for the 
safety of the public.” 6 While the protection of society from infectious disease is a legitimate goal, 
there are important questions about whether the current measures adopted by federal and state 
governments are excessive. 


3. Limitations may be allowed only in a democratic society, which 
presumes a participatory decision process and capacity for redress. 

On the surface, vaccination mandates appear to meet this criterion. The United States is a 
democratic country, and states impose vaccination mandates through the legislative process. The 
reality of the decision-making process, however, is less democratic than it appears. Vaccine 
manufacturers have many opportunities to influence legislation through lobbying and private 
financing of political campaigns. Recent changes to campaign finance laws have made large 
corporations even more influential in electoral politics. Many advisers on governmental advisory 
committees have deep professional and financial stakes in vaccination policy. Truly public 
participation in such committees is extremely limited. Voting members frequently have conflicts 
of interest/ including stocks, patents, grants, and honoraria from industry. Public health officials 
often benefit from a lucrative “revolving door” that may convert their public service into a 
private sector sinecure. Congressional interventions, including the 1986 National Childhood 
Vaccine Injury Act, have severely restricted the capacity for redress from a vaccine-induced 
injury. The net result is that public health decisions regarding vaccination policy may not be as 
truly democratic as they appear. 


4. A right may be restricted only if the limitation is provided by 
law. 

State governments rely on the Supreme Court precedent of Jacobson v. Massachusetts to uphold 
the constitutionality of vaccination mandates. There are reasons, though, that a decision 
mandating the vaccination of adults in 1905 does not apply to childhood vaccination mandates 
today. Jacobson upheld Cambridge’s regulation, imposing a smallpox vaccination mandate 
during an epidemic. The town assessed a relatively small fine to adults who decided not to 
comply, and the regulation contained an exemption for children. Some argue that states’ reliance 
on the Jacobson decision today is misplaced. 8 Much has changed since 1905—there are no 
infectious disease epidemics in the United States, and state governments impose vaccination 
mandates only on children. 


5. The limitation of rights must be strictly necessary in order to 
achieve the public good, which must be carefully assessed on a 
case-by-case basis. 

We must challenge the assumption that vaccination mandates are strictly necessary for the public 
good. These mandates have not been studied empirically. Infectious disease mortality had a 
precipitous and sustained decline during the entire twentieth century. Before the advent of 
federal vaccination policy, health officials attributed these gains to the significant investments 
the country made in modern sanitation and hygiene infrastructure. 

The last century brought forth dramatic developments that revolutionized public health in 
households and communities. 9 These included hand washing, flush toilets, good plumbing, 
covered cesspools, and sewage treatment. The country implemented new medical procedures, 
such as the sterilization of surgical equipment. Refrigeration brought about important food safety 
changes. Modern roads and railways helped to deliver fresh produce to the cities. Housing 
improvements and decreased crowding led to a reduction in deaths from airborne diseases. 
Moreover, as specific, effective antibiotics were developed and perfected, the number of 
fatalities due to infectious diseases plummeted. All of these changes occurred before vaccine use 
became widespread. 

Pediatrics, the journal of the American Academy of Pediatrics, admitted in 2000 that 
“vaccination does not account for the impressive declines in mortality seen in the first half of the 
century.” 10 Infectious diseases were on their way out before vaccination became commonplace. 
Some diseases for which vaccines were never developed or routinely administered—such as 
typhoid fever, scarlet fever, and the bubonic plague—have almost completely disappeared. 
Public health officials simply do not know what would have happened in the absence of 
widespread vaccination. They cannot assert with certainty that vaccines are responsible for 
disease eradication or that vaccines are required to maintain herd immunity. 

The second portion of the condition specifies that the limitation of rights must be assessed on a 
case-by-case basis. This means assessing the public health restriction as well as the individual 
facing the restriction. There are three important reasons why a case-by-case approach is a 
critical, unmet condition for vaccination mandates in the United States today. 

First, not all mandates that exist today are “strictly necessary.” Many state vaccination 
mandates are for diseases from which American children do not typically die. Some diseases, 
such as chickenpox and rotavirus, have never caused a significant number of deaths in children. 
Other diseases, such as pertussis, have become less virulent and more easily treated with modern 
medical technology and antibiotics. Tetanus is not contagious and maybe treated with antibiotics 
and tetanus immune globulin (TIG). 11 

Furthermore, young children are required to receive vaccines for diseases that do not routinely 
afflict them. Such mandates are not “strictly necessary.” State mandates exist for vaccination 
against hepatitis B and human papillomavirus, diseases that spread primarily through intravenous 
drug use and sexual contact. Similarly, the vaccine for rubella, a mild disease in children, is 
administered to toddlers primarily to protect the unborn fetuses of pregnant women. Immunity 
following vaccination is not lifelong, and the administration of the rubella vaccine at an early age 
has the potential to render older individuals susceptible at a time when the disease may pose a 


greater health risk. 12 

Second, an individualized assessment is appropriate because some states have more 
burdensome mandates than other states do, imposing substantially greater vaccine-related risks 
on the children who reside in those states. New Jersey, for example, mandates the most 
vaccinations for day care and school admission. In 2008, it became the only state in the country 
to mandate children to receive annual flu shots. Twenty states offer philosophical exemptions 
from mandatory immunization—allowing parents the right to opt out of required vaccinations for 
their children because of moral or philosophical beliefs—and forty-eight states allow religious 
exemptions, but two states, West Virginia and Mississippi, only offer medical exemptions. 13 The 
variation in state requirements highlights the need for case-by-case inquiry in order to protect 
fundamental human rights. 

Last, without screening mechanisms to identify children most at risk for a vaccine-related 
injury, mandates may do more harm than good. A case-by-case approach is critical to be able to 
screen for those whom vaccines are mostly likely to harm. Medical professionals acknowledge 
that some people—including infants, those with severe allergies to vaccine ingredients, and those 
with immunodeficiencies—are unable to receive certain or all vaccines. Doctors do not know 
how children at risk will respond to a specific antigen or to the cumulative impact of multiple, 
simultaneous vaccines. Since adequate vaccine safety research has not been done, it is 
impossible to identify with greater precision those who should use alternative vaccination 
schedules or avoid vaccines altogether. Case-by-case analysis would allow for consideration of 
individual vulnerabilities. 


6. The limitation of individual rights must be proportional to the 
public interest and its objective (the so-called proportionality test). 

Proportionality is the quality of being in proportion, balance, or appropriate in size or magnitude 
relative to other items. In the United States today, no widespread infectious epidemic of any 
single disease exists, and yet, state governments impose vaccination mandates for a dozen 
diseases or more. The burden of diseases is not proportional to the number of vaccination 
mandates. To date, public health officials have not demanded randomized, controlled trials to 
evaluate the long-term health outcomes of vaccinated versus unvaccinated individuals. 
Additionally, the government has not commissioned research to prove that outbreaks will occur 
if childhood vaccination mandates stop. In the absence of science, the government cannot prove 
the proportionality of childhood vaccination mandates. 



7. The limitation must be the least intrusive and least restrictive 
measure available that will accomplish the public health goal. 

In the absence of a public health emergency and compelling science, vaccination mandates for 
young children are unduly intrusive and restrictive. Most families cannot choose whether or not 
to comply because they cannot do without day care and public education. While the government 
does not literally force vaccination, its coercive means are restrictive and intrusive. 

Moreover, there does not appear to be an ongoing assessment of the public’s health needs. 
Since the implementation of vaccination mandates for school admission, state governments only 
add vaccines to the schedule; mandates are almost never removed. 



8. The limitation of rights must not be applied in a discriminatory 
manner. 

Current compulsory childhood vaccination policies discriminate against children. If the theory of 
herd immunity is correct, then vaccination and revaccination of the adult population must be 
necessary to achieve the high, designated threshold levels deemed protective. There would need 
to be repeated boosters for adults, since vaccine-induced immunity fails in some percentage of 
the population and wanes over time regardless. Applying vaccination mandates only to children 
is discriminatory and contradicts the theory of herd immunity, which underlies the necessity of 
childhood vaccination mandates. 

Mandatory vaccination policies do not appear to comply with international human rights 
standards. The government has limited the exercise and enjoyment of specific rights—including 
children’s right to obtain a free, public education—based on vaccination status. According to this 
human rights assessment framework, we must consider reforming the vaccination program 
because specific and stringent conditions have not been fulfilled. Existing mandates are 
discriminatory and disproportionate to the public health goal. 



A WORD ABOUT HERD IMMUNITY 

The validity of herd immunity undergirds all compulsory vaccination policies. The theory of 
herd immunity posits that there is resistance to the spread of an infectious disease when a 
sufficiently high percentage of people in a community are immune to that disease. Herd 
immunity is achieved when the vaccinated portion of the population acts as a protective cordon 
that prevents a resurgence of the disease and, as a result, protects vulnerable individuals who are 
unable to receive vaccines (or whose vaccinations failed). Public health officials invoke the 
legitimacy of herd immunity to justify mandatory vaccinations. By definition, a high number of 
people must receive vaccines to attain herd immunity. 

Herd immunity is a questionable theory. Researchers may point to epidemiological studies and 
anecdotes that appear to support it, but its validity remains in doubt. Public health historian 
James Colgrove writes 14 that target immunization levels of 70 to 80 percent, the “magic 
numbers,” are accepted on faith but not proven. He quotes a county health commissioner who 
conceded, “We must perforce accept . . . [assumptions about herd immunity] until some future 
controlled study gives us a definite answer.” 15 

What is most salient and troubling about the theory of herd immunity is that the original basis 
for its validity has nothing to do with vaccines. People observed a protective effect in the 
community when a sufficiently high number of individuals contracted the wild form of a disease 
and secured lifelong immunity. This enduring, cumulative protection from the natural acquisition 
and resolution of disease is what public health officials called “herd immunity.” In the 1930s and 
1940s, health officials began using “techniques of mass persuasion” 16 and “aggressive 
salesmanship” 17 to increase the public’s compliance in receiving vaccines. They reviewed the 
scant literature and limited empirical data and enlisted epidemiological theory to help endorse 
vaccinations and achieve target rates. 18 Since vaccine-induced immunity appeared to afford 
protection similar to natural immunity, officials presumed that vaccines could also create herd 
immunity. Vaccine-induced immunity, however, is not the same as natural immunity. A person 
who contracts measles in early childhood will never get the disease again; a person with vaccine- 
induced immunity will need to receive boosters or assess his or her antibody levels periodically. 
Vaccine-induced immunity is qualitatively different. Vaccines do not always work, and even 
when they do, their protection weakens over time. 

There are many examples that throw the validity of herd immunity into question. Outbreaks of 
diseases such as measles, mumps, and chickenpox, among others, 19 routinely occur in fully 
vaccinated communities. Pertussis, or whooping cough, is another case in point. Federal 
vaccination guidelines recommend five doses of the pertussis vaccine, in the combination of 
diphtheria, pertussis, and tetanus, for children by age six and a sixth dose of each at age eleven. 
Despite repeated boosters and high compliance rates, 20 public health officials are now discussing 
the need for additional boosters because of sporadic pertussis outbreaks 21 among the vaccinated 
and unvaccinated. The disease is most dangerous in early infancy, and babies typically contract it 
from their parents—not schoolchildren. 22 While vaccine promoters see another booster as the 
best answer, perhaps a superior approach would be to reconsider the effectiveness of vaccines 
and the validity of herd immunity. 

• • • 

In conclusion, vaccination mandates are public health measures intended to fulfill a legitimate 
goal that restricts and intrudes on fundamental human rights. There is significant value in 


applying a human rights framework to vaccination mandates. The necessity for childhood 
vaccination mandates today cannot be justified on human rights principles. Therefore, until 
public health policies can pass muster under a serious human rights examination, all citizens 
should have vaccination choice. 



Chapter Four 


DUE PROCESS AND THE AMERICAN 
CONSTITUTION 

James Turner, JD 


Over the past two decades the United States government has paid over $2 billion to families of 
children who died or have been permanently harmed by vaccinations. 1 A government that 
requires individuals—particularly children—to be vaccinated, knowing that some will die and 
others will be permanently disabled as a result, risks losing all moral authority. 


VACCINES ARE LESS THAN PERFECT 

If our national, state, and local governments—including schools, hospitals, prisons, and other 
government-funded enterprises—are to maintain their moral authority, we must adopt important 
new procedures and answer troubling questions regarding vaccines. I first began looking 
carefully at this public policy issue in 1970. What I found deeply troubled me. 

John Gardner, President Lyndon Johnson’s secretary of Health, Education, and Welfare 
(HEW) from 1965 to 1968, called me in the summer of 1970. He said that after leaving office, he 
had learned that unfortunate, indeed dangerous activities involving vaccines had been going on 
while he was secretary. He asked if I would be willing to look into them. 

At the time, I was working with Ralph Nader, and we had just published my book, The 
Chemical Feast. We had accomplished some visible successes: the U.S. Food and Drug 
Administration (FDA) had removed cyclamate sweeteners from the market until they could be 
proven safe, the food industry had voluntarily removed monosodium glutamate (MSG) from 
baby food, and the president had ordered a review of all food chemicals said to be generally 
recognized as safe by the FDA. 

Secretary Gardner wanted to know if the same kinds of lapses we had discovered for food 
were also occurring in vaccine regulation, as he had been told. In 1970, the National Institutes of 
Health (NIH) Division of Biologies Standards, not the FDA, regulated vaccines. This agency, 
charged with ensuring vaccines’ availability rather than their safety and efficacy, acted more as 
an NIH research group than a national drug regulator. 

Secretary Gardner introduced me to J. Anthony Morris, PhD, a microbiologist who, at the 
time, was a senior vaccine regulatory researcher and a control officer for influenza vaccines at 
the NIH. He, in turn, introduced me to the officials in charge of the other vaccines, who were 
some of the most dedicated and conscientious government officials I have ever met. Each spelled 
out story after story of problems. The diphtheria-pertussis-tetanus (DPT) vaccine control officer 
called the DPT shot then in use the “dirtiest material put into humans.” The cholera vaccine 
reviewer said, “A glass of proper mineral water would work better than the shot,” which masked 
symptoms and might even spread the disease. The quality control officer worried about the 
amount of mercury in vaccines—in 1971! Dr. Morris gathered years of research, casting doubt 
on the safety and efficacy of flu vaccines. 

Others outside the agency added their stories. The scientist who won the Nobel Prize for 
discovering “slow viruses” worried that these agents—related to problems such as mad cow 
disease—might be contaminating certain vaccines, such as the yellow fever vaccine. The key 
scientific advocate for the creation of the Centers for Disease Control and Prevention (CDC) said 
he had been fired in the early 1960s for refusing to make the annual announcement urging 
Americans to get the flu shot. The attorney general found that NIH vaccine regulators were 
illegally exempting vaccines from drug regulation. 

We communicated these facts to the Government Research Subcommittee of the Government 
Operations Committee of the United States Senate chaired by Abraham Ribicoff of Connecticut, 
also a former HEW secretary. He held hearings where the HEW secretary at the time, Elliot 
Richardson, announced that because of these concerns, vaccine regulation would be transferred 
from the NIH to the FDA. The former NIH regulatory body became the FDA’s Center for 
Biologies Evaluation and Research (CBER). 2 


Dr. Morris began his professional career with the elite vaccine group at Walter Reed Army 
Medical Center in Washington DC during World War II. A large number of the world’s leading 
vaccine researchers and advocates began their careers in this group, which, under the leadership 
of the renowned Dr. Joseph E. Smadel, 3 became the Walter Reed Army Institute of Research in 
1953. 

In 1956, Dr. Smadel left Walter Reed to join the NIH as an associate director. He took this job 
to help clean up the vaccine regulation that had allowed the Salk vaccine to paralyze nearly two 
hundred people and kill ten. NIH scientists who had discovered paralysis as a possible side effect 
of the Salk vaccine before market launch were ignored. Scientists with connections to Salk and 
the vaccine’s manufacturer overruled their lessconflicted colleagues who wanted to stop the 
program until they had eliminated its potential for harm. Once people died, it only took thirty 
days to find the problem. 

Shortly after arriving at the NIH, Dr. Smadel arranged for his colleague Dr. Morris to move 
from Walter Reed to join him. Drs. Morris and Smadel were particularly concerned about data 
that raised questions about the safety and efficacy of flu vaccines. They knew, for example, of 
armed forces data that suggested a connection between an increase in Guillain-Barre syndrome 
(GBS) and flu vaccine inoculation. 

In 1963, Dr. Smadel became chief of the Laboratory of Virology and Rickettsiology at the 
NIH in order to more closely study vaccine safety and efficacy. He took this step because he had 
discovered that polio vaccines grown in live monkey’s kidney cell culture contained simian virus 
40 (SV-40), a cancer-causing agent. At the NIH, he did bench science alongside Dr. Morris and 
other vaccine researchers. While a demotion, this position allowed him greater access to vaccine 
regulatory activity. 

Unfortunately, Dr. Smadel died later that same year, leaving Dr. Morris to carry on a review of 
vaccine safety alone. For the next few years, Dr. Morris worked mostly on respiratory vaccines 
and viruses, primarily the many varieties of flu. This was the work he was doing when John 
Gardner introduced us in 1970. At that time, his superiors were trying to fire him for 
continuously raising embarrassing questions about vaccine safety and efficacy. As the vaccine 
regulation battle unfolded, Dr. Morris was not fired, but several of his superiors were. Once 
vaccine regulation moved to the FDA, the battle continued. Dr. Morris turned down an 
opportunity to become part of the senior elite that ran the agency, in favor of bench research and 
continuing his critique of the ongoing, faulty vaccine process. His critique cost him his job. He 
was fired in 1980, though he was able to preserve his retirement rights. 

Dr. Morris’s final battle inside the government occurred during the buildup, collapse, and 
aftermath of the ill-conceived 1976 effort to inoculate all Americans against swine flu. Congress 
balked at funding the program until the outbreak in Philadelphia of what became known as 
Legionnaires’ disease. The CDC refused to rule out swine flu as the cause of this event until the 
day after Congress approved funds for the program to vaccinate all Americans against swine flu. 
That day, the CDC announced that Legionnaires’ disease was not swine flu. The government 
terminated the swine flu program when the vaccine caused injury and death to some. The vaccine 
only reached about 25 percent of the two hundred million people intended to receive it. 


MONEY FOR VICTIMS ENTERS THE DEBATE 

The 1976 swine flu debacle set off another round of anger and lawsuits, which ended in 1986 
when Congress passed the National Childhood Vaccine Injury Act. Dr. Morris vigorously fought 
against this legislation. He believed that the government’s use of cash payments to escape its 
legal responsibility to provide safe and effective vaccines would end any possibility of ensuring 
no harm from vaccines, which was his goal. Time has proven him right. 

Barbara Loe Fisher, the tireless founder of the National Vaccine Information Center, testified 
before the California State Senate Committee on Health and Human Services in 2002: 

I worked with Congress in the early 1980s on that [vaccine compensation] law and 
have watched it be turned into a cruel joke as 2 out of 3 vaccine injured children 
are denied federal compensation for their often catastrophic vaccine injuries 
because HHS [Department of Health and Human Services] and the Department of 
Justice officials fight every claim, viewing every award to a vaccine injured child 
as admission that vaccines can and do cause harm. 4 

Barbara Loe Fisher’s story about the development and neutering of the 1986 National 
Childhood Vaccine Injury Act (“1986 Act”) is a truly distressing object lesson in do-good 
legislation. The vaccine industry promoted the legislation ensuring compensation because it 
provided protection to them against mounting lawsuits. At the insistence of the parents of dead 
and injured children, the compensation law design was broadened to include vaccine safety 
provisions as well as financial assistance to families of vaccine-injured children. But time has 
shown that those added provisions lacked teeth. 

The 1986 Act required doctors to give parents information on vaccination benefits and risks. It 
required doctors to record the vaccine manufacturer’s name and vaccine lot number in the child’s 
permanent medical record and to document and report hospitalizations, injuries, and deaths 
following vaccination to a centralized federal Vaccine Adverse Events Reporting System. Today 
this set of procedures works minimally, if at all. 

The 1986 Act also called on the Institute of Medicine at the National Academy of Sciences to 
review the medical literature for evidence that vaccines can cause immune and brain dysfunction. 
It seemed designed to help reduce, if not eliminate, unnecessary vaccine-induced injuries and 
deaths, but in fact, the bill’s momentum for passage came from its shift of liability from 
manufacturers to taxpayers for vaccine-induced disabilities and deaths. 

The 1986 Act intended that parents of vaccine-injured children would receive federal 
compensation on an expedited, no-fault, fair basis as an alternative to lawsuits. The act promised 
vaccine manufacturers that they were no longer liable for the vast majority of vaccine-induced 
injuries and deaths. The act included a table of Compensable Events that listed clinical 
symptoms of adverse reactions to vaccines. A child having symptoms on this table would receive 
compensation unless the government could present compelling evidence that proved the vaccine 
had not caused the symptoms. The Department of Health and Human Services and the 
Department of Justice opposed the bill to the end. Yet, through rule-making authority, they were 
ultimately given the power to change almost everything once the law was passed. 

In 1999, Ms. Fisher summarized a decade’s worth of experience for parents trying to use the 


compensation system: 


Today, the bitter truth is that, although more than $1 billion has been paid out to 
some 1,000 families whose loved ones have been harmed by vaccines, three out of 
four vaccine victims are turned away. Although parents pay a surcharge on each 
vaccine their child gets and the money from that surcharge is put into the vaccine 
injury trust fund, there is more than $1 billion languishing in the trust fund 
because HHS and Justice pay expert witnesses and lawyers to fight every vaccine 
injury claim. And to make it easier for compensation to be denied to vaccine 
injured children, under rule making authority these federal agencies gutted the 
Table of Compensable Events in 1995 and arbitrarily rewrote the definition of 
encephalopathy (brain dysfunction) that had been used by medicine [for] 
decades. 5 

Today the government surrenders its moral authority by requiring children to receive vaccines 
it knows will cause death or permanent damage to some. Vaccines may have value for those who 
can use them safely. However, as the government continues to defend vaccine-caused deaths and 
disabilities and coerce families to put their children at risk, confidence in vaccines will decline, 
resistance to their use will grow, and what value they might have will be lost. In short, the way 
we are conducting mandatory vaccination now is not only causing the death and disability in 
children, it is undermining the very programs for which advocates claim great benefits. At a 
minimum, routine vaccination mandates must end. We must create a sound system for 
identifying all vaccine-induced injuries, and for giving proper care to all children, both before 
and after vaccination and vaccine-induced injuries. 


IS MANDATORY VACCINATION CONSTITUTIONAL? AN 
APPROACH TO MINIMIZE VACCINE-INDUCED INJURIES AND 
PUBLIC OUTRAGE 

The state of Arkansas requires that vaccination “shall not apply if the parents or legal guardians 
of that child object thereto on the grounds that immunization conflicts with the religious or 
philosophical beliefs of the parent or guardian.” 6 To obtain an exemption, parents must sign a 
notarized statement requesting a religious, medical, or philosophical exemption from the 
Arkansas Department of Health (DOH). The parents must then complete an educational 
component prepared by the DOH, sign a statement of informed consent with a refusal to 
vaccinate, and provide a signed statement of understanding that the unvaccinated child may be 
removed from school during a disease outbreak. For the pertussis vaccine, the rule says that if a 
child’s sibling or half sibling had an adverse reaction, the child is exempt. The Arkansas law 
contains a “philosophical” exemption, which defeats mandatory vaccination. Currently 
philosophical exemptions exist in twenty states and should be the law in every state. 7 

The campaign that led to the Arkansas philosophical exception culminated in the law 
authorizing exemption signed on April 1, 2003. It began when a federal judge threw out the 
previous religious exemption law because it required a “statement . . . from a pastor or church 
official that the parents or guardians are members or adherents of a recognized church or 
religious denomination whose tenets are opposed to immunization.” The court found that an 
individual could have a religious belief precluding vaccination without belonging to a recognized 
church. The families of 123 children who had religious exemptions appealed the law, and while 
the appeal was pending, the state legislature passed the “philosophical” exemption law. 

One constitutional argument presented to the appeals court specifically urged the court to find 
mandatory vaccination unconstitutional. The case called into question the constitutionality of 
current mandatory childhood immunization programs required of children to attend school. All 
five-year-olds must have received approximately sixteen viral or bacterial agents, even though 
health authorities acknowledge that a random and significant number of children will die or be 
disabled each year by the required shots. This acknowledgement of vaccine-induced injury is 
underscored by the federal government’s payout of over $2 billion to families of dead and 
disabled children since 1986. 

The Fifth Amendment of the U.S. Constitution says, “No person shall ... be deprived of life, 
liberty or property without due process of law.” The Fourteenth Amendment extends this 
protection to persons in the states, saying, “No State shall make or enforce any law which shall. . 
. deprive any person of life, liberty, or property, without due process of law.” Mandatory 
vaccination programs, as conducted, fail to provide due process to individuals. 

The case law justifying mandatory vaccination programs contains limitations on the state 
power to compel vaccination. It refers to the need for an emergency (e.g., a threatened or actual 
epidemic), it gives vaccine-endangered individuals the choice to opt out, and it recognizes 
conscientious objection. While current programs formally recognize these elements, in practice, 
their procedures fail to meet the due process requirements necessary to protect life. 


THE DEATH PENALTY ANALOGY 

The stark contrast between the process required to obtain compensation after a vaccine-induced 
tragedy—including documentation, hearings, counsel, and appeals—and the process before 
compulsory immunization underscores the procedural paucity of mandatory vaccination 
programs (see chapter 5: The Right to Legal Redress). Capital punishment’s procedural history 
offers insight into the constitutional problems of mandatory immunization. A 2002 New York 
district court decision found federal capital punishment unconstitutional because of lack of due 
process. At the same time that the Arkansas vaccination case was pending before the appeals 
court, two federal district courts—one in New York and one in Connecticut—declared capital 
punishment unconstitutional. They based their decisions on the fact that over two hundred 
individuals nationwide had been released from death rows across the country after their 
convictions were overturned. The courts found that these innocent individuals had not received 
due process. 

Appellate courts overturned these cases saying that, even though the juries that convicted them 
had made clear factual mistakes, the existence of a jury trial met the requirements of due process. 
Still, the capital punishment victims received more due process than any child receiving 
mandatory vaccines, who receive no due process at all. The argument that the U.S. Constitution 
requires due process for vaccine recipients, including informed consent and the right to opt out, 
is straightforward. Because a small, predictable, but individually somewhat unforeseeable 
number of children will die or be permanently disabled by mandatory vaccines, an increasing 
number of parents are seeking ways to avoid vaccination. 

The Arkansas federal court declared the Arkansas vaccine exemption unconstitutional because 
it applied only to members of established churches. The court held that individuals could have a 
religious belief that justified a vaccine exemption even if they belonged to no established 
mainstream church. The language of the court could be read to suggest that unconstitutionality 
might be best corrected by expanding the exemption to a broader number of religions. Left 
unaddressed was the broader question of when, if at all, the state may mandate behavior that 
subjects a minority of citizens to the certitude of death or permanent disability. 

The vaccination exemption argument continues. Mandatory vaccine regulation today is 
comparable to that of capital punishment in 1972, when the U.S. Supreme Court decided Furman 
v. Georgia. 8 That is, state procedures used to implement the policy of moral and medical 
exemptions are so lacking in effectiveness that they lead to the unconstitutional taking of life. 
Furman led to a four-year-long moratorium on capital punishment until states adopted 
procedures for implementing the death penalty that satisfied the Supreme Court’s reading of due 
process. 

Current mandatory immunization programs have major procedural failings. These failings 
include a lack of clarity about exemption standards and a bias against informing families of their 
exemption rights. It also leaves life-and-death decisions about medical exemptions and the 
assessment of the risk-benefit ratio solely in the hands of government bureaucrats. Bureaucrats 
decide the fate of children without the substantive input of the families most likely to be affected. 
In this procedural framework, as with recipients of capital punishment sentences before Furman, 
children who become disabled or die from vaccinations have not received the due process the 
Fifth and Fourteenth Amendments require. 


In this situation, the proper course is to suspend the mandatory nature of the immunization 
program until and unless states adopt procedures to protect against the unnecessary death and 
disability of children required to receive vaccines. A rational procedure for effective 
immunization should include a right to opt out of vaccination. 



PROCEDURES TO MEET DUE PROCESS REQUIREMENTS 

First and foremost, every state must adopt the right to philosophical exemption. 9 There ought to 
be several procedural steps that states must take before mandating vaccination. The government 
must prove that those who are vaccinated will be harmed by those who are not vaccinated. There 
must be an open public procedure to evaluate how likely an epidemic threat is and how effective 
the respective vaccine is against that threat compared to how dangerous the vaccine is to 
individuals. In such a proceeding, the government must prove that the benefits for the subject 
vaccine in the prevailing conditions outweigh the harms. Interested families who may be harmed 
by state mandates must have input into the decision-making process. States must establish 
procedures to balance fairly the benefits and risks and to create appropriate opt-out rights. 
Without these and related procedural reforms, the mandatory vaccine program cannot withstand 
constitutional scrutiny. 

Under the Due Process Clause of the Fourteenth Amendment, no state may “deprive a person 
of life, liberty or property without due process of law.” Courts have decided that the Fourteenth 
Amendment protection encompasses a constitutionally protected right to refuse unwanted 
medical interventions, including the “principle that a competent person has a constitutionally 
protected liberty interest in refusing unwanted medical treatment.” 10 In the case of a minor, 
courts have consistently held that the parents have the capacity to act in the child’s best interest, 
which includes making decisions regarding appropriate healthcare. A child is not “the mere 
creature of the State.” 11 

An Arkansas case concerned the right to refuse unwanted medical treatment, namely, state- 
mandated medical vaccinations, which courts have determined cause death and serious bodily 
injury. 1 - The issue of who is or is not susceptible to vaccine-induced injury is in constant flux. 
The number of mandated immunizations per individual child has increased from four in the 
1950s to approximately thirty to forty-five for most children today. HHS has reduced the number 
of compensable injuries since the 1986 Act took effect. As a result, there are more exposures to 
possible harm and fewer officially recognized injuries. The government has provided no 
effective procedural framework with public participation to adjust the compensation scheme to 
cover today’s expanded vaccination mandates. 

By contrast, when families suspect a vaccine-induced death or injury and seek compensation, 
the 1986 Act’s detailed and meticulous procedures come into play. The Act pays for an attorney 
to represent the family of the dead or injured child. The attorney must submit a petition for 
compensation to the Vaccine Injury Compensation Program of the Court of Federal Claims. If 
the Department of Justice contests the petition, there is a hearing process and an administrative 
judge, or special master, decides whether to provide compensation. The family may also remove 
its claim from this program to civil court. 13 The government’s decisions on which vaccinations 
to compel include no analogous procedural safeguards despite the knowledge that a predictable 
number of children will die or become disabled. 


LEGAL PRECEDENTS FAVOR PROCEDURAL SAFEGUARDS 

Jacobson v. Massachusetts is the seminal U.S. Supreme Court case addressing the state’s 
authority to mandate vaccination. 14 Recent Arkansas federal district court decisions on 
exemptions cited Jacobson with very little discussion, as the basis for Arkansas’s authority to 
mandate vaccinations. 15 It is unfortunate that the Arkansas courts failed to thoroughly review 
Jacobson, because the Supreme Court emphasized that it was upholding the Massachusetts 
statute under the “necessities of the case,” namely, that an epidemic was prevalent and 
increasing. In fact, Massachusetts did not force vaccination on any adults—it merely required 
them to pay a relatively small fine for noncompliance if they elected not to receive vaccination. 

The Supreme Court “observed that the legislature of Massachusetts required the inhabitants of 
a city or town to be vaccinated only when, in the opinion of the Board of Health, that was 
necessary for the public health or the public safety.” 16 Recognizing the public health emergency, 
the Supreme Court was careful nonetheless to warn that even during an epidemic, the police 
power of the state “might be exercised in particular circumstances and in reference to particular 
persons in such an arbitrary, unreasonable manner, or might go so far beyond what was 
reasonably required for the safety of the public, as to authorize or compel the courts to interfere 
for the protection of such persons.” The Supreme Court apparently did not contemplate that 
compulsory vaccination would be imposed outside of a clear public health emergency. 17 

Similarly, shortly after the Jacobson decision was made, Arkansas cases upheld a board-of- 
health regulation enforcing a smallpox vaccination mandate, only after determining that there 
was a public health emergency. 18 Since there was no smallpox in the schools at issue or in the 
surrounding community, the courts looked to the statewide threat to find a basis for upholding 
the regulation as reasonable and necessary. One court noted that it was “commonly known at the 
time smallpox was prevalent in the State and that unless preventive measures were adopted a 
smallpox epidemic might result.” 19 It was only under these expanded parameters that the court 
was able to find that the rule was not “unreasonable or unnecessary.” 20 Other cases have 
similarly held that state-mandated vaccination of children requires exigent circumstances, such 
as an epidemic or outbreak of a contagious disease, in order to be reasonable and necessary. 21 
Courts in the early twentieth century invalidated vaccination mandates when there was no 
imminent danger from a disease , 22 

In spite of legal authority requiring emergencies for mandatory vaccination and in spite of the 
fact that some children will die and some will be permanently disabled, states have made 
mandatory immunization a routine requirement for attending school. They have done so 
bureaucratically, without implementing any procedure for members of the community to 
participate in the decision for mandatory immunization. As a result of the vaccination program, 
lives are harmed and lost without even the pretense of due process. 


VACCINATION MANDATE STAKES ARE HIGH 

In 2002, District Judge Jed S. Rakoff found the Federal Death Penalty Act unconstitutional 
because it created too great a risk that innocent people would be executed.- 3 This opinion and 
order reaffirmed and incorporated Judge Rakoff’s original decision of April 25, 2002, in the 
same case that new science had rendered capital punishment unconstitutional because it 
established as irrefutable that innocent people were on death row. 24 

Judge Rakoff’s capital punishment opinion underscored the consternation of judicial 
authorities that innocent people might be executed. He wrote, 

It is therefore fully foreseeable that in enforcing the death penalty a meaningful 
number of innocent people will be executed who otherwise would eventually be 
able to prove their innocence. It follows that implementation of the Federal Death 
Penalty Act not only deprives innocent people of a significant opportunity to 
prove their innocence, and thereby violates procedural due process, but also 
creates an undue risk of executing innocent people, and thereby violates 
substantive due process. 25 

The potential execution of an individual for a crime he or she did not commit, even after a fair 
trial and posttrial scrutiny, created a sense of failure that led Judge Rakoff to declare the Federal 
Death Penalty Act unconstitutional: 

If, instead, we sanction execution, with full recognition that the probable result 
will be the state-sponsored death of a meaningful number of innocent people, have 
we not thereby deprived these people of the process that is their due? Unless we 
accept—as seemingly a majority of the Supreme Court in Herrera was unwilling 
to accept—that considerations of deterrence and retribution can constitutionally 
justify the knowing execution of innocent persons, the answer must be that the 
federal death penalty statute is unconstitutional. 26 

Obvious distinctions exist between the state’s action in seeking the death penalty and the state’s 
action in ordering mandatory immunization. However, the distinctions seem to make the death 
and disability that follow mandatory vaccination more, rather than less, shocking to the 
conscience. In the case of mandatory immunization, innocent children die or are disabled with no 
opportunity to be represented in fighting for their lives and without proving that the state interest 
in advancing public health requires such an outcome. Such deprivation of life in the absence of 
due process violates substantive due process and shocks the conscience. The fact that the federal 
appeals court overturned Judge Rakoff because the death row victims received jury trials 
underscores the due process failure for those who are required to receive vaccines. 27 The dead 
and disabled children had no hearing at all. 

Justice Sandra Day O’Connor said of capital punishment: 

I cannot disagree with the fundamental legal principle that executing the innocent 
is inconsistent with the Constitution. Regardless of the verbal formula employed 


—“contrary to contemporary standards of decency,” “shocking to the conscience,” 
or offensive to a “principle of justice so rooted in the traditions and conscience of 
our people as to be ranked as fundamental”—the execution of a legally and 
factually innocent person would be a constitutionally intolerable event. 28 

The death of an innocent child in the service of mandatory immunization is shocking. It is 
contrary to contemporary standards of decency and it violates a principle of justice deeply rooted 
in tradition—that affected parties must be allowed to participate in decisions that affect their 
lives, liberty, and property. Parents and the public must participate in the decisions regarding 
vaccination risk-benefit tradeoffs. They must decide which, if any, vaccines to mandate, at what 
age the vaccines should be administered, how many doses should be administered, and reasons 
for exemptions. Just like the execution of an innocent inmate, the death of an innocent child from 
a mandatory immunization program violates the U.S. Constitution. 


CONCLUSION 

Based on my life experience and my awareness of vaccination regulatory failure for the past 
forty years, this I know to be true: In a moral society, there can be no mandated vaccinations. In 
a moral society, citizens must be allowed to choose which vaccines they and their children 
receive and when. Without vaccination choice, society places both public and individual health 
at risk. Vaccination choice is a fundamental human right. 

Today, Dr. J. Anthony Morris, with whom I began my vaccination policy sojourn, is ninety- 
two years old and living in the same house he has occupied since he began working for the U.S. 
government during World War II. Tony continues his sharp critique of vaccination policy that 
uses slovenly science to create unnecessary risks for the lives and well-being of the people, 
especially children, it intends to help. But a long life is the best revenge. When I asked Tony 
what message he would give to the American people, he said, “Tell them I do not take the flu 
shot.” 



Chapter Five 


THE RIGHT TO LEGAL REDRESS 

Mary Holland, JD, and Robert Krakow, JD 


Vaccines, like all prescription medicines, carry risks—the law considers them to be “unavoidably 
unsafe.” 1 Because the government and medical community want to ensure high vaccination 
rates, they do not publicize this legal fact. To the contrary, they tell the public that “vaccines are 
safe and effective.” 2 The public is lulled into believing that vaccines are almost perfectly risk 
free. That, however, is public relations. 

Congress passed the 1986 National Childhood Vaccine Injury Act (“the Act”) in part to 
compensate families for “vaccine-related injury or death.” 3 The Act includes a Vaccine Injury 
Table listing brain damage, paralytic disorders, anaphylaxis, seizures, and death, which are the 
basis for compensation if they occurred within specific time periods after vaccination. 4 The Act 
establishes a National Vaccine Injury Compensation Program (VICP) to compensate injured 
children for specified “on-table” injuries and for “off-table” injuries where the petitioners can 
prove causation. 

In the name of protecting children’s health, the Act changed the legal landscape 
fundamentally. Instead of keeping doctors and the vaccine industry directly liable for adverse 
reactions to vaccines, the Act created a taxpayer-financed compensation program for injuries. 
Unprecedented at that time, the Act was, in effect, a corporate bailout for the pharmaceutical 
industry, forcing the public—rather than the industry—to pay for damage from “unavoidably 
unsafe” products. Thus the Act deprived children of two of the most significant legal protections 
they had to ensure safety and remedial compensation: informed consent and the right to sue 
manufacturers directly. 

The U.S. Department of Justice (DOJ) represents the Department of Health and Human 
Services (HHS) in claims of vaccine-induced injury or death before the U.S. Court of Federal 
Claims. Neither the vaccine industry nor doctors are defendants in the VICP. So far, HHS has 
compensated about 2,500 claims of vaccine-induced injury and has committed over $2 billion in 
compensation and legal fees. 5 

The idea behind the compensation program is simple—if children are injured in the “war on 
disease,” society has an ethical duty to care for them, just as society has a duty to care for 
soldiers injured while serving in the military. Congress gave bipartisan support to the Act and 
intended for compensation to be quick, easy, certain, and generous. In principle, there was 


congressional and public consensus that caring for vaccine-injured children was the right thing to 
do. 6 

The reality has not lived up to the principle. The message that “vaccines are safe and 
effective” does not reflect the reality that vaccines injure and cause death. Due to this tension, 
perhaps, the government goes to great lengths to compensate as few cases as possible, 
maintaining the fallacy that vaccine-induced injury occurs in a vanishingly rare number of cases. 

If a parent or guardian asserts that vaccines caused his or her child’s injury, 

they [the DOJ] will deny your reality. They’ll deny your word. They’ll say you’re 
lying. They’ll say you made it up. They’ll say you’re mistaken. They’ll say you’re 
very well-educated so you know how to game the system. And then you’ll come 
up against the full weight of their authority—expert witnesses with unlimited 
funds who will say that your child’s injury is genetic, genetic, genetic. You’ll find 
obstruction in the Department of Justice. You’ll find resistance. And you’ll find 
scorn. 7 

The VICP has been a dismal failure. Almost four out of five claimants lose in what was meant to 
be a petitioner-friendly administrative forum. 8 The tenor of VICP proceedings is exceptionally 
hostile and adversarial—the exact opposite of what Congress intended. Petitioners must litigate 
almost every case—almost no injuries are “on-table” administrative claims anymore. Though 
Congress intended cases to resolve within a year, cases now take many years to litigate. 

There is a long list of things that are wrong with the VICP. First and foremost, while it is 
referred to as a court, it simply is not a court. There is no judge, no jury, no right to require the 
adversary to provide information, and no formal rules of evidence and civil procedure. It is an 
administrative tribunal meant to handle simple injury cases based on certain presumptions. In a 
completely inappropriate way, the VICP is being used today as a forum for exceedingly complex 
health litigation, such as the Omnibus Autism Proceeding. 9 The VICP is woefully inadequate for 
handling such litigation. 

The following list outlines some of the major problems with the VICP. 


1. THE LACK OF JUDICIAL INDEPENDENCE. 

In lieu of judges, the U.S. Court of Federal Claims appoints “Special Masters” to decide 
questions of fact and law and oversee VICP proceedings. The U.S. Court of Federal Claims and 
the U.S. Court of Appeals for the Federal Circuit only review legal decisions for abuse of 
discretion and factual mistakes. Special Masters do not have the kind of judicial independence 
they need to decide these extremely controversial and serious cases. They are appointed to four- 
year terms, they have no specialized training in medicine, they primarily come from 
governmental law jobs, and they sometimes appear to defer to the DOJ and HHS. 10 Decisions in 
cases like the Omnibus Autism Proceeding potentially affect national vaccination policy. Special 
Masters, lacking the life tenure of judges or even long-term appointments, are not suited to make 
decisions that might affect federal policy. 


2. THE LACK OF EQUALITY BETWEEN THE GOVERNMENT 
AND PETITIONERS. 

There are gross financial inequalities between the DOJ and petitioners in these cases. The DOJ 
has a virtually unlimited budget and can unilaterally retain and pay for expert witnesses. The 
VICP pays the petitioners’ experts’ and lawyers’ fees, but there’s a catch: The VICP often 
compensates petitioners’ lawyers years after a case has started. Moreover, the DOJ and the U.S. 
Court of Federal Claims have the opportunity to review and cut petitioners’ legal fees. There is 
no reciprocal right for petitioners’ lawyers to review and approve or disapprove the DOJ’s fees. 
In other words, the VICP, the DOJ, and HHS have strong financial levers used to exert control 
over petitioners’ lawyers and experts. The financial playing field steeply tilts in the government’s 
favor. 



3. THE LACK OF ADEQUATE ACCESS TO EXISTING SCIENCE. 

The most important information about vaccine safety is the taxpayer-funded Vaccine Safety 
Datalink, the government repository of epidemiological data on the vaccine program. 11 In the 
Omnibus Autism Proceeding, which aggregated over five thousand claims, petitioners were not 
granted adequate access to the Vaccine Safety Datalink information about early thimerosal 
studies while the DOJ presumably had access. 12 Without this data, petitioners’ lawyers were at a 
severe disadvantage in making their argument for a thimerosal-autism link. In a normal court, a 
judge would have compelled access to such critical information as part of the civil discovery 
process, in which the parties are forced to share relevant information about causation. Because 
the VICP was not set up as a court to deal with complex questions of causation—it was set up to 
review recovery for presumptive injuries—it failed to address the heart of the vaccine-autism 
question. 


4. THE ABSENCE OF ESSENTIAL SCIENCE. 

In order to prevail in the VICP on a claim of vaccine-induced injury, a petitioner must present a 
plausible scientific theory, a logical sequence of cause and effect, and a connection in timing 
between the vaccination and the injury. 13 The burden of proving a vaccine-induced injury is on 
the petitioner. There are many universally acknowledged gaps in vaccine safety science, which 
leave petitioners without the ability to definitively prove their cases and therefore, without 
compensation, even when there is no credible explanation for what happened to the child except 
vaccine-induced injury. 


5. THE LACK OF TRANSPARENCY AND THE PERCEPTION OF 
ARBITRARINESS. 

To protect families’ privacy, medical records in the VICP are generally sealed and unavailable. 
The DOJ may settle cases rather than litigate them and may enter in to stipulations to keep 
information confidential, as happens in most kinds of civil litigation. The discrepancy between 
settled cases and dismissed cases leads to an appearance of arbitrariness, with the inability to 
compare and contrast VICP and DOJ decisions on full, factual records. 

For instance, the DOJ appropriately agreed to compensate one child diagnosed with an autism 
spectrum disorder in the Omnibus Autism Proceeding, based on an individualized expert 
report. 14 The child’s family appears to have received a significant amount of compensation that 
will cover the enormous cost of caring for the child, who was severely injured. 15 The expert 
report is sealed. This outcome for the family diametrically contrasts with the case of another 
child in the Omnibus Autism Proceeding, for which the government produced another 
individualized expert report from the same expert. 16 The two expert reports appear to have been 
completely different in the two cases. In the compensated case, the expert’s report led to 
compensation for encephalopathy leading to regressive autism. In the uncompensated case, the 
expert’s report led to a denial of compensation for encephalopathy leading to regressive autism. 
The lack of transparency in the decision-making process creates an appearance of capriciousness 
and injustice. It is inexplicable to families with claims and to the public why HHS conceded one 
case of vaccine-induced autism while aggressively opposing five thousand markedly similar 
cases of vaccine-induced autism. 


6. THE LACK OF DISCOVERY. 

Although discovery—a civil court’s ability to require the parties to produce documents, answer 
questions, and make witnesses available for questioning under oath—is theoretically possible in 
the VICP, the court is not obligated to make it available. The ability to subpoena documents or 
witnesses absent a court order is rarely granted. Unlike in normal courts, where civil litigants win 
and lose on discovery, discovery and subpoena powers are all but absent in the VICP. 



7. THE LACK OF ADEQUATE PROCEDURAL SAFEGUARDS. 

The VICP does not have normal rules of evidence or civil procedure. While Congress created 
this informality for the petitioners’ benefit, the lack of rules now severely hampers petitioners. 
For example, in the Omnibus Autism Proceeding, the DOJ was able to introduce expert reports 
without producing the underlying data 17 and information that almost certainly would have been 
deemed irrelevant and excluded in a normal court proceeding. 18 The VICP’s lack of formal rules 
for civil procedure and evidence harms petitioners. Despite the lack of evidentiary rules, the 
VICP has begun to impose standards of admissibility applied in normal courts, 19 such as the 
Daubert rule, which governs the admissibility of scientific evidence. Thus, the full burden of 
producing proof subject to evidentiary rules is being imposed on petitioners who have neither the 
resources nor the legal mechanisms through discovery to meet these formidable challenges. 


8. THE GOVERNMENT’S LACK OF BURDEN TO PROVE 
CAUSATION. 

The Court of Federal Claims assumes that once the FDA and the CDC have approved vaccines, 
they are safe. Therefore the government is not required to prove the safety of a vaccine—and the 
petitioner must demonstrate the harmfulness of a vaccine, even though the U.S. Court of Appeals 
for the Federal Circuit acknowledges this scientific area is “bereft of complete and direct proof of 
how vaccines affect the human body.” 20 Only when the petitioner has made a very strong case 
that suggests compensation is necessary does the government have to provide an alternate theory 
of causation. This burden of proof does not correspond with Congress’s intention to afford 
parents the presumption of recovery. Congress never intended that parents would litigate every 
case; on the contrary, they expected that the Vaccine Injury Table would afford families’ 
presumptions of recovery that would streamline the entire legal process. Congress expected that 
certain injuries from specific vaccines within certain time frames would lead to almost automatic 
compensation. 


9. THE LACK OF A JURY OF PEERS. 

The VICP permits no juries. Most families who have had the misfortune of bringing a claim to 
the VICP believe that more citizen participation would ensure more fairness. While courts have 
upheld the constitutionality of the VICP to date, many petitioners who have gone before it 
consider it to be fundamentally unfair. As one parent with a claim on behalf of her child in the 
Omnibus Autism Proceeding said, “The deck is stacked against families in Vaccine Court. 
Government attorneys defend a government program, using government-funded science, before 
government judges.” 21 


10. THE INAPPROPRIATELY SHORT STATUTE OF 
LIMITATIONS. 

Petitioners have only three years from the time a vaccine-induced injury occurs to file a claim. 
The Vaccine Injury Table was set up in a time when it was thought that all vaccine-induced 
injuries happened immediately. This concept of vaccine-induced injury does not reflect many of 
the disabilities petitioners allege today—autism, seizure disorders, learning disabilities, arthritis 
—which are conditions that may appear years after vaccination and that have gradual and 
indistinct onsets. Furthermore, many doctors are unfamiliar with the emerging scientific evidence 
linking certain disabilities to vaccines. 22 While many lawmakers have proposed a longer statute 
of limitations, the three-year window remains—and excludes many families who think their 
children’s injuries were due to vaccines. Even if a claimant is not in a position to know that a 
vaccine may have caused an injury, the three-year limitation will strictly apply. 

• • • 

The U.S. Supreme Court heard Bruesewitz v. Wyeth, an important vaccine-related case, in 
October 2010. This case will decide whether petitioners, after they have filed in the VICP, may 
then file a claim in a normal court if they suspect a vaccine had a design defect. The petitioner, 
Hannah Bruesewitz, sued in the VICP with the intention of receiving compensation for 
permanent injuries caused by a diphtheria-pertussis-tetanus (DPT) vaccine. She developed a 
severe seizure disorder as an infant immediately after receiving a DPT shot. After litigating and 
losing in the VICP, she sued in a Pennsylvania civil court, arguing that the DPT vaccine’s design 
was defective and unreasonably dangerous. A Pennsylvania federal district court and the Third 
Circuit Court of Appeals decided that Bruesewitz had no right to bring the claim to civil court. In 
their view, the Act preempted or precluded her claim. The Supreme Court will have to decide 
whether Bruesewitz has this right. 

The Supreme Court’s decision could have a major impact on vaccine law and safety. This 
decision may determine whether there are effective judicial checks on defectively designed 
vaccines. If vaccine-injured individuals have no recourse in civil courts, then what protection 
does the public have against defectively designed vaccines? As Supreme Court Justice 
Sotomayor asked during the Bruesewitz hearing, “What is the inducement for them [the vaccine 
industry] to do it [fix defective vaccine designs] voluntarily?” 23 

Congress should radically reform the VICP or abolish it. The Act has failed to achieve its 
primary goals—to compensate for vaccine-induced injuries and to make vaccines safer. The 
VICP has achieved only its third goal—to insulate industry and medical professionals from 
liability for vaccine-induced injuries. In that area, the Act has succeeded, at the grave expense of 
vaccine-injured children. 


Chapter Six 


GOD, GOVERNMENT, AND PARENTAL RIGHTS 

William Wagner, JD 


In 1653, an Englishman built a church and on it placed the following inscription: 

In the year when ah things sacred were throughout the nation either demolished or 
profaned, a man founded this place, whose singular praise it is to have done the 
best things in the worst of times . . . 

Like the English church builder, parents find themselves placed on this earth at a time when 
ah things sacred—including the unalienable truth that parents are best equipped to make 
decisions in the best interest of their children—face destruchon or irreverent mocking. 

The sacred and legal underpinnings of American parents’ unalienable right to direct the 
upbringing of their children are embedded in deeply rooted divine, natural, and common law 
traditions. These timeless truths articulate an inviolable objective standard or reference point: 
Parents, not the state, have responsibility for and authority over decisions concerning the raising 
of their children—including vaccination choices. 



DIVINE, NATURAL, AND COMMON LAW TRADITIONS 

Long before the United States was a nation, the ancient Holy Bible articulated the authority and 
responsibility of parents to direct the upbringing of their children. 1 Thus, as a matter of religious 
conscience, parents made, and today continue to make, medical and other decisions in the best 
interest of their children. Indeed they view such decisions as a sacred parental responsibility of 
the highest order. For example, under divine law, God designates parents, not the state, as his 
agent to direct and control the upbringing of children. Since ancient times, parents exercised this 
responsibility as a matter of religious conscience. In doing so, they have, either quietly or boldly, 
declared the ancient sacred tenet: “As for me and my house, we will serve the Lord.” 2 

Many of the natural law writings that influenced America’s founders reflect those parental 
rights revealed first in divine law. 3 Moreover, the English philosopher John Locke, in his Second 
Treatise of Civil Government, recognized an important distinction between a parent’s right to 
govern the upbringing of his or her child, a state’s political power to govern for the security of 
society, and a dictator’s despotic power to take for self-enrichment. Locke warned of the threat to 
liberty from the state usurping parental authority. 4 Looking back, his caution seems no less than 
prophetic. 

English jurist Sir William Blackstone’s writing convincingly shows that our nation’s common 
law traditions also reflect the principles from natural and divine laws that the authority and 
responsibility to direct the upbringing of children rest with parents. 5 This unalienable liberty, and 
the idea that government exists to preserve it, became part of the American tradition. 


AMERICAN TRADITIONS: THE DECLARATION OF 
INDEPENDENCE, THE U.S. CONSTITUTION, AND THE U.S. 
SUPREME COURT 

America’s founders enshrined the liberty recognized in sacred divine, natural, and common law 
traditions in the Declaration of Independence and then in the U.S. Constitution. Drawing upon 
these traditions, our founders, in 1776, boldly stated, 

We hold these truths to be self-evident, that all . . . are endowed by their Creator 
with certain unalienable rights, that among these are life, liberty, and the pursuit of 
happiness. That to secure these rights, Governments are instituted . . . deriving 
their just powers from the consent of the governed . .. 

We see the Declaration’s promise in the Constitution’s structure and language. We, the people, 
delegated power to the government to secure our freedom, while expressly limiting the 
government’s ability to deprive individual liberty. 

Thus it is not surprising that the Supreme Court traditionally afforded parents a fundamental 
constitutional right to direct decisions concerning the upbringing of their children—both as the 
right to the free exercise of religious conscience under the First Amendment and as the implied 
right to liberty protected by the Fourteenth Amendment. For example, in a 1925 Supreme Court 
decision, Pierce v. Society of Sisters, 6 the Supreme Court stated, “The child is not the mere 
creature of the State; those who nurture him and direct his destiny have the right, coupled with 
the high duty, to recognize and prepare him for additional obligations.” Almost fifty years later, 
in Wisconsin v. Yoder, 7 the Supreme Court upheld that “the primary role of the parents in the 
upbringing of their children is now established beyond debate as an enduring American 
tradition.” 

In formulating laws related to parents and their children, lawmakers often looked to this 
objective standard as a benchmark, which was reflected in statutory law. Where lawmakers 
failed, Supreme Court majorities regularly upheld the fundamental liberty, invalidating state 
action that violated constitutional parental rights and freedom of religious conscience. 

We might pause for a moment to note the incongruity of parents looking to a Supreme Court 
opinion for the authority to raise their children—an authority they already possess, naturally and 
divinely. For many American parents, it is a self-evident truth that God endows them with the 
unalienable right to protect and direct the upbringing of their children. 8 

The government, however, increasingly substitutes itself for God, as the source of our liberty. 
The paradigm shifts under this evolving legal philosophy. To evaluate state action that has an 
impact on parental decisions, the state replaces self-evident, unalienable standards with its own 
morally relative, utilitarian assessments. Thus the freedom of conscience and the sanctity behind 
parents directing the upbringing of their children no longer serve as moral benchmarks against 
which to measure whether government vaccination laws are right or wrong, good or bad, just or 
unjust. Instead, parents are told that questions regarding vaccination laws are public policy 
matters for the government to decide. Moreover, parents should not bother asking to participate 
in the debate if our view of the world is informed by religious principles since we are told we 
must only adopt public policy informed by secular dogma—without regard to any sacred, 


conscientious, or moral considerations. 

Beware. When the government eliminates a self-evident moral element from the law, it 
removes any moral reference point with which to measure whether laws are right or wrong, good 
or bad, just or unjust. 

In this situation, the government inevitably institutes its own brand of utilitarianbased policies 
at the expense of individual liberty and the freedom of conscience. 9 With nothing to limit those 
in power from imposing rules that they deemed to be in the best interest of the public, bad things 
happened—forced sterilization of healthy women, scientific experimentation on African 
Americans without their consent, and the institution of slavery are just a few examples—when 
the American government refused to recognize self-evident, unalienable liberty as a limit on its 
utilitarian policy making. Likewise, all around the globe, the freedom of conscience and parents’ 
unalienable right to raise their children no longer serve as a reliable limit on governmental 
action. Thus parents increasingly encounter government action—merely for expressing sincerely 
held religious tenets or otherwise exercising freedom of conscience. 

Freedom of conscience is a fragile thing. I have held in my hands the ashes of faithful parents 
and children who died because of their consciences. As a diplomat in Africa, I also worshiped in 
a church where hundreds of men, women, and children were slaughtered as they sought 
sanctuary. In addition, I can tell you about an African member of my team who was brutally 
tortured for standing up for freedom of conscience and good governance under the rule of law. 

After these experiences, I vowed never to remain silent. Therefore I tell you that despite the 
deeply rooted traditions recognizing parental rights, a profound threat to your sacred liberty to 
protect your children exists. Indeed, this threat is one of the most perilous ever to work its way 
through our nation’s political and judicial institutions. 

Looming ominously is a growing body of evidence that lower courts and even a majority of 
the current Supreme Court may no longer recognize parental rights as a fundamental liberty 
protected by the Constitution. In this regard, contemporary definitions of a person’s fundamental 
rights and liberties frequently vary, depending on a judge’s interpretation of the Constitution. 


A CHALLENGE 

Replacing the sacred parental right to responsibly determine a child’s medical treatment with 
dictatorial government mandates inevitably erodes a country’s essential foundations. Those who 
came before us built our constitutional, democratic republic upon the foundations of faith, 
family, and freedom. That foundation is under attack by those who seek to transform our 
pluralistic nation (where everyone may freely participate in public policy development) to a 
secular nation (where everyone, except those who are religious, may participate). Although 
structural institutions of a free government may stand for a while, the principles for which they 
stand can eventually cease to exist. 

Proponents of state-mandated vaccinations for children attack a sacred standard. The self- 
evident, inviolable standard that parents are best equipped to make decisions in the best interest 
of their children should not be subject to the morally relative, utilitarian whims of a shifting 
governmental regime. The government is supposed to protect parents’ freedoms, not seize them. 

Like the English church builder in 1623, this book has the potential to build faith, family, and 
freedom—to do the best things, even in the worst of times—so that parents may carry out their 
sacred duty. May each one of us rise to the occasion. 



Chapter Seven 


AN URGENT CALL FOR MORE RESEARCH 

Carol Stott, PhD, MSc (Epidemiology), CSci, CPsychol, and Andrew Wakefield, MB, BS, 

FRCS, FRCPath 

Note: The authors would like to thank Louise Kuo Habakus for her contributions 
to this chapter. 



THE NEED FOR SCIENCE 

Science lies at the heart of the vaccine controversy, and there can be no substitute for it. The 
ethical practice of medicine requires full and informed consent. It is not possible to have the 
informed part of informed consent without the science. That vaccine safety science has been and 
remains inadequate is not in dispute. 

The National Academy of Sciences chartered the Institute of Medicine (IOM) in 1970 to serve 
as an adviser to the federal government on issues affecting public health and to act independently 
on issues of medical care, research, and education 1 through the analysis and evaluation of 
evidence-based information. The IOM has played an important role in guiding vaccine policy 
over the past several decades. Excerpts from a succession of IOM reports over a fifteen-year 
period illustrate the continued lack of progress in addressing the paucity of research on vaccine 
safety. 


Institute of Medicine Reports on Vaccine Safety 

In 1991: 

In the course of its review, the committee encountered many gaps and limitations 
in knowledge bearing directly and indirectly on the safety of vaccines. These 
include inadequate understanding of the biologic mechanisms underlying adverse 
events following natural infection or immunization, insufficient or inconsistent 
information from case reports and case series, inadequate size or length of follow¬ 
up of many population-based epidemiologic studies, and limited capacity of 
existing surveillance systems of vaccine injury to provide persuasive evidence of 
causation. The committee found few experimental studies published in relation to 
the number of epidemiologic [sz'c] studies published. Clearly, if research capacity 
and accomplishment in these areas are not improved, future reviews of vaccine 
safety will be similarly handicapped. 2 (emphasis added) 

In 1994: 

Committee members were struck by the lack of evidence. . . . For about two-thirds 
of the relations evaluated, the committees found either that there was no evidence 
bearing on the question of causality or that the available evidence was insufficient 
or inadequate to make a determination about causality. 3 

Clinical trials for evaluating vaccine efficacy generally do not include sufficient 
sample sizes to permit adequate evaluations of the risk of adverse reactions. 
Participants expressed dismay that post-marketing studies of vaccines are 
generally not randomized controlled trials. The role of clinical trials for assessing 
adverse reactions is limited. 4 

Discussion arose about the issue of the lack of unvaccinated controls in the 
studies under consideration. Some participants felt that a true control group in a 
study of vaccines and adverse events would consist of never-vaccinated children 
(whereas now, control groups often consist of children who had not been 
vaccinated recently [sz'c]). It would then be possible to look at the frequencies of 
adverse events and disease in these children in comparison with the frequencies in 
those who had been vaccinated. This might be particularly relevant in studying 
adverse events with long latencies from the time of vaccination. 5 (emphasis 
added) 

In 1997: 

A number of factors make it difficult to detect adverse events associated with the 
administration of a vaccine: (1) the need to study multiple exposures and multiple 
outcomes, (2) the lack of unique vaccine-associated syndromes, making it difficult 
to establish causality, (3) the need for large sample sizes and lack of large 


computerized immunization databases with individual level data including vaccine 
lot number, (4) brief exposure periods for each individual, (5) high vaccination 
coverage makes unvaccinated individuals highly selected. 6 

More research could be done on potential long-term adverse events from 
vaccines as well as the potential of vaccines to induce or worsen immune 
disorders. Research also could usefully address such questions as whether age is a 
factor in the adverse events experienced following vaccination and whether some 
groups of individuals are more prone to such adverse effects than others. 7 
(emphasis added) 

In 2001: 

Little is known about ethylmercury (the active component in thimerosal) compared 
to methylmercury. 8 

There are no data that elucidate how much, if any, mercury exposure from all 
sources contributes to the prevalence of autism, ADHD, or speech or language 
delay. 9 

As noted in previous IOM reports (IOM, 1994 a, b, 2001), a positive ecological 
correlation constitutes only weak evidence of causality, and additional research 
would be needed to establish a causal association. 10 

The available case reports are uninformative with respect to causality. There are 
no published epidemiological studies examining the potential association between 
thimerosal-containing vaccines and neurodevelopmental disorders. The 
unpublished and limited epidemiological studies provide weak and inconclusive 
evidence... , n 

The committee has found inadequate evidence to accept or reject a causal 
relationship between thimerosal-containing vaccines and neurodevelopmental 
disorders. Although the available evidence is indirect and incomplete, and the 
relationship is not established, it is biologically plausible. Because thimerosal was 
used in millions of vaccine doses over several decades, it is important that 
additional research be done to understand the nature of the risk, if any, from this 
exposure to thimerosal. 12 (emphasis added) 

In 2002: 

The committee concludes that the epidemiological and clinical evidence is 
inadequate to accept or reject a causal relationship between multiple 
immunizations and an increased risk of allergic disease, particularly asthma. 13 

The committee was unable to address the concern of some that repeated 
exposure of a susceptible or fragile child to multiple vaccines over the 
developmental period may also produce atypical or nonspecific immune or 
nervous system injury that could lead to severe disability or death. Such adverse 


health outcomes may not be “classical” diseases but variants of diseases . . . there 
are no epidemiological studies that address this, either in terms of exposure or 
outcome. That is, there is no study that compares an unvaccinated control group 
with children exposed to the complete immunization schedule, nor are there any 
studies that looked at health outcomes other than those classically defined, such as 
infections, allergy or diabetes. Thus, the committee recognizes with some 
discomfort that this report addresses only part of the overall set of concerns of 
some who are most wary about the safety of childhood vaccines. 14 

Research on the developing human immune system, especially in relation to 
vaccines, is limited. 15 (emphasis added) 

As the immunization schedule expanded, the IOM acknowledged a concomitant “dramatic 
increase in the complexity of immunization safety issues.” 16 Although the IOM identified this 
complexity and these inadequacies and recommended more research over a fifteen-year period, 
critical questions about vaccine safety remain unanswered. 

In addition, funding for vaccine safety has been and remains insufficient, despite urgent, 
unanswered questions. In 1995, Dr. Robert Chen, chief of Vaccine Safety and Development at 
the CDC, said, 

The only line item for vaccine safety research is, I think, on the order of a little 
less than $2 million per year. That basically covers operation of VAERS (Vaccine 
Adverse Events Reporting System) period, and nothing else. 17 

In 2008, almost fifteen years later, Dr. Louis Cooper, vaccine inventor and a former president 
of the American Academy of Pediatrics, wrote that the total vaccine safety science research 
budget was $20 million or 0.5 percent of the $4 billion total vaccine budget for purchase, 
promotion, and delivery of vaccines. 18 Despite insufficient scientific knowledge and funding for 
safety research, the compulsory vaccination program continues to expand. 


Epidemiology and the Vaccine Safety Discourse 

Frequently, those who have expressed concerns about the validity of studies claiming “no 
association” between vaccines and autism have claimed that, because the majority of these 
studies are “epidemiological,” they cannot be used to establish or refute causality. This is 
misleading and needs clarification. 

Epidemiology is the study of the distribution and determinants of disease in the human 
population; it is the basic science and fundamental practice of public health. 19 As such, it is a 
discipline that has a much wider scope and range of methods than is generally acknowledged, 
certainly with respect to vaccine safety discourse. 

Epidemiological studies may be descriptive or analytical, and analytical studies include not 
only case-control and cohort designs (see the section Epidemiological Primer below) but also 
randomized clinical trials and animal experimentation. All these types of study fall within the 
scope of “epidemiology.” This is more than a semantic point. Referring to epidemiology as 
though it were an inappropriate method to evaluate the possible association between vaccines 
and autism has, at best, meant that many arguments against the validity of the literature have 
been confused. At worst, it has meant a failure to articulate what has and has not been 
demonstrated by the data so far. Ultimately, it has resulted in a failure to identify the real gaps in 
our knowledge. 

Epidemiological data can be used (1) to describe the characteristics and distribution of a 
disease, (2) to describe its possible association with various factors at the population level, (3) to 
generate hypotheses about the causal nature of observed associations, (4) to test the validity of 
these hypotheses in observational or experimental studies, (5) to describe the clinical and 
biological characteristics of an identified disease, (6) to evaluate proposed treatment regimens, 
and (7) to directly test the effect of exposures in experimental designs. 

The studies that are frequently referred to as indicating “no association between vaccines and 
autism” have, for the most part, been population-based, analytic, observational studies; almost all 
of them have reported “no association” and almost all of them are flawed. The reason they are 
flawed, however, is not that they are epidemiological. It is not that epidemiology is a “blunt tool, 
incapable of testing causal hypotheses,” and it is not that there are so few people affected that 
“epidemiology couldn’t be expected to pick them up.” To the contrary, the studies are flawed 
either because they have been badly designed or because they have not been designed with the 
right hypothesis in mind in the first place. Their aims, design, analytic procedures, and 
conclusions, singly or together, have been consistently inappropriate and in some instances, plain 
wrong. If these studies had been designed, conducted, analyzed, and interpreted properly, they 
would almost certainly have furthered our understanding of the issue and helped to confirm or 
refute the role of vaccines in causality. 


Epidemiology Primer 


It will be helpful at this stage to go back to the books—a basic epidemiological 
text will suffice. 20 Epidemiological studies may be descriptive or analytical. 
Descriptive epidemiology aims to describe the general characteristics of disease 
distribution in relation to person, place, and time. Descriptive studies are valuable. 
They provide information to healthcare providers and those responsible for 
resource allocation, and they may also be used to generate hypotheses about 
disease causality, but their design precludes them from being used to test 
hypotheses. 

Descriptive epidemiological studies include the following: 

• Ecological (or correlational) studies, in which characteristics of entire 
populations are used to describe a disease in relation to a factor or exposure; 
no data are evaluated at the individual-patient level. 

• Case reports or case series, which describe the experience of a single patient 
or a group of patients. 

• Cross-sectional surveys, in which diseases and exposures are assessed 
simultaneously in a well-defined population. These may be considered 
analytical in one circumstance: when the factor or exposure is static, 
unchangeable, and consistent over time (e.g., birth weight). 

Analytical epidemiology involves using comparative studies to test hypotheses 
about associations between an exposure and a disease. Analytical studies can be 
observational or experimental. Observational analytic studies include: 

• Prospective cohort studies, in which an exposed group and an unexposed 
group are followed over time to determine how many people in each group 
develop the disease of interest. 

• Retrospective cohort studies, in which records from exposed and unexposed 
individuals are examined for evidence of the disorder of interest. 

• Case-control studies, in which a group of cases (the “diseased” group) is 
compared with a group of controls (the “nondiseased” group) in terms of the 
exposure of interest. 

Experimental epidemiological studies include: 

• Clinical trials, in which human subjects are allocated to separate groups with 
different treatment regimens. 

• Experimental animal models. 

Experimental studies actively manipulate exposures in the studies’ designs. 
Manipulation of potentially harmful exposures has obvious ethical implications 
and is most often carried out in experimental animal models. It has been argued 
that these experimental studies must not be done because the manipulation of a 





vaccine’s exposure is unethical—the vaccination would, by necessity, be withheld 
from one of the groups. However, it’s also possible to argue that such a design is 
unethical because one group would be exposed to an insufficiently tested vaccine 
—though 80 percent to 95 percent of the population in developed countries is 
currently exposed to such vaccines. Experimental studies of vaccine safety on 
humans have been dismissed as not feasible for many reasons. 

Given the urgent need to address questions of causation using higher 
standards of scientific inquiry, more scrutiny and resources to this important 
question are required. Other designs such as experimental studies using 
animal models or analytic studies of human populations, in which vaccinated 
and unvaccinated groups are examined, are appropriate and ethical, but they 
need to be done well. 



2004 IOM Immunization Safety Review Committee Report on 
Thimerosal and Autism 

In view of the challenges of epidemiological research generally and the paucity and poor design 
construction of the epidemiological research examining the relationship between vaccines and 
developmental injury specifically, it came as a surprise to many when the eighth and final report 
of the IOM’s Immunization Safety Review Committee was released in May 2004. In drawing its 
conclusions on the vaccine-autism connection, the IOM chose to rely upon the research at a level 
that was not supported by the science. Despite severe limitations of the research that the IOM 
itself had identified, the IOM announced, 21 

The committee concludes that the body of epidemiological evidence favors 
rejection of a causal relationship between the MMR vaccine and autism. The 
committee also concludes that the body of epidemiological evidence favors 
rejection of a causal relationship between thimerosal-containing vaccines and 
autism. The committee further finds that potential biological mechanisms for 
vaccine-induced autism that have been generated to date are theoretical only. 

(Note: when the IOM uses the term “epidemiological” above, it means 
“population-based. ”) 

This 2004 IOM study is the basis upon which the government made its decisions to not 
recommend 

1. a policy review of the current vaccination schedule, 

2. a policy review for administration of the MMR vaccine or of thimerosal-containing 
vaccines, and 

3. further funding for vaccine-related autism research. 


A Fear of What the Research Might Show? 

Evidence-based medicine 22 (EBM) is the highest standard of medicine. It uses peer-reviewed 
published scientific research to maximize accurate prediction of outcomes in medical treatment. 
EBM categorizes different types of clinical evidence and grades them according to the integrity 
of their results, as defined by minimization of bias and error. While a cornerstone of EBM is the 
randomized, controlled trial (RCT), 23 the RCT model doesn’t lend itself easily to addressing the 
vaccine-autism issue for reasons given earlier. The challenges do not mean, however, that we 
have reached the limits of scientific inquiry. To the contrary, there is critical evidence-based 
research that can and must be done. 

In the case of vaccine safety, the evidence base should come from adequate assessment of total 
health outcomes using designs that are appropriate to address the issue of causality, with clearly 
and appropriately defined case versus control groups (in case-control designs) or exposed versus 
unexposed groups (in cohort designs). The problems with the majority of studies aiming to 
address the issue of causality include the failure to define appropriate case groups and the failure 
to include potential cases as controls. For cohort studies, poorly defined exposure events, with 
little consideration of the timing of exposures or the cumulative effect of several exposures over 
time, have contributed to design flaws. Other problems include poor understanding of the actual 
hypotheses and retrospective analysis of data gathered in studies not originally designed to 
address the issue. 

The absence of an adequately designed vaccinated versus unvaccinated study, which many 
have argued to be the ideal for assessing causality, led to a bill in Congress which sought to 
remedy this situation. Congresswoman Carolyn Maloney (D-NY) introduced H.R. 2832, the 
Comprehensive Comparative Study of Vaccinated and Unvaccinated Populations Act of 2007. It 
never became law. She reintroduced the bill in 20 09. 24 To date, the forces of political influence 
have not prevailed to support the passage of this proposed legislation. 

As parent advocate and author Mark Blaxill wrote, 

So the obvious research project of comparing the total health outcomes in 
vaccinated vs. unvaccinated individuals has been rejected not merely as too 
expensive, [now] it simply must not be done. In the Orwellian logic of the CDC, 
such studies in humans would be “prospectively unethical” and “retrospectively 
impossible.” Let’s be frank here. This is an epistemological obscenity: It’s not just 
that we don’t know some very basic things about the safety of the sacred program, 
we also cannot know and should not seek to know. This stance should offend even 
the most skeptical scientists. 25 

This is where misunderstandings about what epidemiological studies can and can’t do become 
crucial. The accepted position, promoted by the CDC, is that a study of vaccinated versus 
unvaccinated individuals can’t happen because it would need to be an RCT. Of course, it 
wouldn’t. What is needed is a well-designed prospective cohort study; there are no negative 
ethical implications of this type of study whatsoever. This does not preclude the importance of 
clinical studies, which are also of crucial importance, but this study should analyze well- 


designed population studies that isolate well-defined groups and compare their clinical and 
biomedical presentations with relation to vaccine exposure. No exposure manipulation is 
required, so there are no ethical issues to address in that regard. So why are these studies not 
being carried out? 

Dr. Bernadine Healy, a former chief of the National Institutes of Health and current member of 
the IOM, offers some insight. In May 2008, Dr. Healy said to CBS reporter Sharyl Attkisson: 

There is a completely expressed concern that they don’t want to pursue a 
hypothesis because that hypothesis could be damaging to the public health 
community at large by scaring people. First of all, I think the public’s smarter than 
that. The public values vaccines. But more importantly, I don’t think you should 
ever turn your back on any scientific hypothesis because you’re afraid of what it 
might show. 

I think that the public health officials have been too quick to dismiss the 
[vaccine-autism] hypothesis as irrational. 26 

In response to the claim that there is no vaccine-autism link, Healy responded, “You can’t say 
that.” As a member of the IOM, she would know. The IOM’s 2001 review of the MMR vaccine 
and autism stated, “While the committee did not exclude the possibility that MMR vaccine could 
contribute to ASD ‘in a small number of children,’ it felt comfortable concluding that the 
evidence ‘favors rejection of a causal relationship at the population level between MMR vaccine 
and ASD.’” 27 Further, it did not recommend a policy review of the licensure of the MMR 
vaccine or of the current schedule and recommendation for administration of the MMR 
vaccine. 28 Again, in 2004, the IOM concluded, “The evidence favors rejection of a causal 
relationship between thimerosal-containing vaccines and autism.” 29 

Parents are not convinced. A recent report estimated that one in four parents believe vaccines 
cause autism 30 and another estimated that 89 percent choose vaccine safety as their top priority 
for medical research in children’s health. 31 Remarkably, government today remains unable to 
answer these basic questions about vaccine safety: 

• Do vaccines cause autism? 

• How do the total health outcomes of those who are vaccinated compare with those who are 
unvaccinated? 

• Is the CDC’s recommended vaccination schedule safe? 

In the absence of evidence-based research, U.S. vaccine policy rests on a theory, not on 
empirical evidence. 

Most extraordinarily, in the absence of adequate science, doctors are blaming parents. The 
American Academy of Pediatrics (AAP), the professional association of U.S. pediatricians, 
issued a press release in the fall of 2010 stating, “Deadly diseases are making a comeback,” and 
parents who choose to vaccinate their children are “at the heart of all these outbreaks.” 32 The 
AAP is promoting the message of drug industry representatives and vaccine inventors, that “the 
antivaccine movement threatens America’s children.” 


Vaccines Can Cause Harm 


The government and the IOM clearly state that vaccines can cause harm. The IOM states, “No 
vaccine is perfectly safe or effective, and vaccines may lead to serious adverse effects in some 
instances.” 3 Its committee concluded that the evidence either favors or establishes causation 
between vaccines and adverse events (see table). 34 The government’s Vaccine Injury Table 
codifies this information. 


Vaccines 

Adverse Events 

DPT vaccine 

Encephalopathy, shock, and anaphylaxis 

Rubella vaccine 

Chronic and acute arthritis 

DT vaccine 

Guillain-Barre syndrome and brachial neuritis 

Measles vaccine 

Anaphylaxis and death from a vaccine-strain viral infection 

Oral polio 
vaccine 

Guillain-Barre syndrome, polio, and death from a vaccine-strain viral 
infection 

Hib vaccine 

Susceptibility to Hib disease 

MMR vaccine 

Thrombocytopenia, anaphylaxis 

Hepatitis B 
vaccine 

Anaphylaxis 


The Vaccine Injury Table 35 lists the injuries and conditions that are presumed to be caused by 
certain vaccines along with the time periods in which the first symptoms must occur after 
vaccination, and these criteria must be met in order to receive compensation. It further indicates 
that an acute complication or sequela of any of the listed injuries, including death, is 
compensable. The government acknowledges that other vaccine-induced injuries may occur, but 
the onus is then on the vaccinee to prove that the vaccine caused the condition. 












Science That Supports Previously Unrecognized Vaccine Risk and 
Injury 

There is emerging scientific evidence that vaccination may be causing more widespread harm 
than is generally recognized by the medical community. Recent peer-reviewed studies, published 
within the past three years, suggest the possibility that vaccines are causing a greater degree of 
neurodevelopmental and immune disorders than is generally appreciated (see appendix to this 
chapter). Peer review is the process by which manuscripts submitted for publication or abstracts 
submitted for presentation at scientific meetings are judged for scientific and technical merit by 
other scientists in the same field. 36 As such, the peer-review process confers acceptability from 
peers and is assumed to be the arbiter of fairness and objectivity. Despite its peer-reviewed 
status, this information tends to be ignored by those promoting vaccines. 


1. Primate studies evaluating the impact of a vaccination schedule 
based on the complete 1994 to 1999 U.S. vaccination schedule 

As Kennedy et al. 37 discuss, studies that evaluate the safety of vaccines in the human population 
should use the species most closely related to humans. While the great apes (chimpanzees, 
orangutans, gorillas, and gibbons) represent our closest “relatives,” they are now endangered 
species. The Old World monkeys (macaques, baboons, mandrills, and mangabeys) are now 
frequently used in preclinical primate research. By studying primate outcomes, researchers are 
able to infer human exposure risks. 

Recently, Hewitson and colleagues reported on a pilot study in which male infant rhesus 
macaque monkeys who received the complete 1994 to 1999 U.S. vaccination schedule were 
compared to an unexposed control group on a number of measures. A series of analyses were 
undertaken as part of the study and these have generated two reports to date. 

In the first report, “Delayed acquisition of neonatal reflexes in newborn primates receiving a 
thimerosal-containing hepatitis B vaccine: Influence of gestational age and birth weight,” 38 the 
authors report on data collected after a single birth dose of the hepatitis B vaccine, containing the 
mercury-based preservative thimerosal. Thirteen vaccinated animals received a weight-adjusted 
amount of thimerosal containing 2 micrograms of ethylmercury (the dose human infants receive 
contains 12.5 micrograms). Seven unexposed animals received either a saline placebo injection 
or no shot at all. Compared to the controlled animals, the exposed animals exhibited significant 
delays in the development of major survival reflexes—root, snout, and suck. The exposed 
animals took more than twice as long as the control group to acquire these reflexes, which are 
typically used to measure infants’ brain development and are vital to primate infants’ survival in 
the wild. 

The study did not attempt to separate out the effects of the vaccine as a whole, of thimerosal 
specifically, or of a combination of the two. However, the researchers established that primate 
infants of lower birth weight and gestational age were at a greater risk. These findings, when 
combined with the findings of the hepatitis B study by Gallagher and Goodman (see below), 
raise serious questions about the wisdom of neonatal vaccination and demand an urgent call for 
more research. 

The second paper, “Influence of pediatric vaccines on amygdala growth and opioid ligand 
binding in rhesus macaque infants: A pilot study, ” 39 reports that, after controlling in the 
statistical analysis for the volume of the left amygdala, and after correcting for multiple 
comparisons in the longitudinal design, specific opioid-antagonist [11C] diprenorphine (DPN) 
binding in animals recently exposed to the MMR vaccine remained diprenorphine (DPN) binding 
in animals recently exposed to the MMR vaccine remained relatively constant following 
exposure; however, a statistically significant decrease in [11C] DPN binding in unexposed 
animals occurred at that time. There was also evidence of a greater total brain volume in the 
exposed animals following earlier exposure to various other vaccines. 

The results, which require confirmation in a larger design, suggest that maturational changes 
in amygdala volume and the binding capacity of [11C] DPN in the amygdala were significantly 
altered in infant macaques receiving the vaccination schedule, and therefore, exposed animals 
did not follow the same neurotypical trajectory as controlled (unvaccinated) animals whose 


amygdala volumes decreased over time. 



2. Hepatitis B vaccine and developmental disability 

In a 2008 study, “Hepatitis B triple series vaccine and developmental disability in U.S. children 
aged 1-9 years,” 40 Gallagher and Goodman found evidence to suggest that boys in the United 
States who were vaccinated with the thimerosal-containing triple series hepatitis B vaccine were 
more susceptible to developmental disabilities than unvaccinated boys. (No increased risk was 
identified in girls.) The fully vaccinated boys’ odds of requiring special education services were 
more than twice as high as the unvaccinated boys’ odds. After adjusting the findings for 
confounding variables, the vaccinated boys’ odds of receiving special education services were 
8.63 times greater than the unvaccinated boys’ odds. 

The authors analyzed 1,824 children between ages one and nine who participated in the 
National Health and Nutrition Examination Survey (NHANES) in 1999 to 2000. They asked if 
the children received the triple series hepatitis B vaccine and if the children received special 
education or early intervention services. While the birth dosage was not specifically queried, the 
CDC’s birth dose recommendation was in place during the entire study period. 

The same authors have since published their evaluation of the association between the 
hepatitis B vaccination (HBV) of male neonates and parental reports of autism diagnosis among 
boys aged three to seventeen who were born before 1999. 41 They found that “HBV in U.S. male 
neonates born before 1999 was positively associated with almost 3-fold greater odds for autism.” 


3. DPT vaccine and asthma 


In an epidemiological cohort study sponsored by the Canadian Institutes of Health, “Delay in 
diphtheria, pertussis, tetanus vaccination is associated with a reduced risk of childhood 
asthma,” 42 McDonald et al. applied a retrospective longitudinal design using vaccinated versus 
unvaccinated children to assess the impact of different time schedules for vaccinations and their 
associations with asthma. A cohort of nearly 14,000 children born in Manitoba, Canada, in 1995, 
for whom complete vaccination and healthcare records were available, was identified and 
evaluated. Among the 11,531 children who received at least four doses of DPT, the risk of 
asthma at age seven was reduced by 50 percent in children whose first DPT immunizations were 
delayed by more than two months. The risk was further reduced if the first three doses of DPT 
were delayed. 

According to the authors, the study generates some interesting hypotheses for the biological 
mechanisms behind early childhood vaccinations and the development of asthma. They caution 
that it is premature to make recommendations until these findings can be confirmed with the 
newer DTaP combination vaccine, which contains the acellular pertussis vaccine. DPT vaccines 
containing the whole-cell pertussis vaccine are no longer used in many countries because the 
DTaP vaccine has a lower incidence of adverse events. However, the incidence of asthma in 
Canada, as elsewhere, continues to rise, suggesting the introduction of the DTaP has no 
mitigating effect. 43 

The study points out that vaccination schedules vary by country. Scientists may glean potential 
insights from varying disease prevalence in different countries. For example, Japan recommends 
three doses of the DTaP vaccine six to nine months after birth, but the first dose can be given no 
earlier than three months after birth. Between 1975 and 1988, Japan did not vaccinate children 
under two years of age. In 1982, Japan’s asthmaprevalence rate in children was about 3.2 percent 
and by 2002 it was 6.5 percent. While Japan’s asthma rate doubled over twenty years, the rate is 
significantly lower than the rates in North America. The authors also noted that children who 
received the pertussis vaccine after age two had higher rates of pertussis than children who 
received the vaccine when they were younger. 


4. Meta-Analyses 


A number of reviews also suggest that vaccines possibly fill a role in explaining the increased 
numbers of people diagnosed with autism. 

In a recently published paper, “Sorting out the spinning of autism: heavy metals and the 
question of incidence,” 44 DeSoto and Hitlan reviewed empirical research and carried out a meta¬ 
analysis to address autism incidence and its possible association with an exposure to 
environmental toxins. They conclude that the weight of relevant research has strongly shifted, 
and “convergent evidence” now supports a link between exposure to environmental toxins and a 
serious increase in the population-frequency of autism, which is occurring in numerous 
countries. Their analysis concludes that: 

• Independent labs have found that autism rates in school districts are predicted by the 
distance from and exposure to toxic emissions within states. 45 

• Exposure to toxins during pregnancy or early infancy is a factor used to predict later ASD 
symptoms. 46 

• Detectable levels of mercury in blood, present in 8 percent of American women, are 
demonstrated to cause specific damage to developing brain cells. 47 

• Levels of mercury and other heavy metals in the blood of a human fetus may be up to 70 
percent higher than the mother’s levels. 48 

A PubMed search of “autism AND heavy metals OR autism AND mercury” yielded 163 
articles; 58 were research articles with empirical data relevant to the hypothesis of a link between 
autism and one or more toxic, heavy metals. Of these articles, fifteen were offered as evidence 
against a link between exposure to heavy metals and autism, and forty-three were offered as 
evidence supporting a link between exposure to heavy metals and autism. 

The authors review the acknowledged errors in studies that were previously used to refute this 
hypothesis; these errors included lacking an objective confirmation of diagnosis (i.e., relying 
upon clinical judgment), treating a continuous variable as dichotomous, defining nonzero 
numbers as zero, and employing methods that resulted in having 95 percent of samples returned 
by the lab because they were too low to detect. In their reanalysis, DeSoto and Hitlan found that 
the data “support the contention that those with autism had higher levels of heavy metals.” They 
urge professionals to refer to the original studies in order to clearly understand the methods and 
results before weighing the evidence. 

In a paper titled, “Timing of increased autistic disorder cumulative incidence,” McDonald and 
Paul investigate the timing of the increased incidence of autism. 49 The authors, who work for the 
U.S. Environmental Protection Agency, suggest that pinpointing the “changepoint” year would 
help to narrow the focus in the search for possibly causal environmental factors, within and 
among countries. They examined the cumulative incidence (sum of all cases for a specific birth 
cohort up to a given age) of autistic disorder (AD) based on published data from different 
locations around the world. Three studies met the criteria: one each from Japan, Denmark, and 
the United States (California). The changepoint years for each country were consistent and 
“surprising.” The data strongly suggest a major causal environmental change that affected 
children born in those locations in the late 1980s. The authors point out that the changepoint data 
are also consistent with data on AD incidence in children born after 1987 in Minnesota, in 


children born in the mid- to late-1980s in Sweden, and in children born between 1987 and 1992 
across the United States. The findings are clearly indicative of a major and relatively 
circumscribed causal environmental change affecting children born in the late 1980s. 50 

Vaccinations represent both novel and increasing exposures that occur while children are still 
in utero (i.e., they are given to pregnant women) and then are directly administered to children 
starting on the day of birth. In debating the role of vaccines in these autism trends, the following 
events are notable: 

• Denmark introduced the MMR vaccine in 1987. 

• Japan introduced the MMR vaccine in 1989. 

• MMR vaccination recommendations in the United States changed in the 1980s: those who 
received the vaccine at twelve months or younger were revaccinated at fifteen months; a 
second vaccination, to be administered by the age of four, was introduced in 1991; and the 
current recommendation to vaccinate at twelve months was introduced. 

• In 1990, vaccine manufacturer Merck quadrupled the amount of the mumps vims included 
in the U.S. MMR vaccine; it was increased from 5,000 to 20,000 units. The viruses 
contained in the MMR vaccine interfere with each other and may increase the risk of 
adverse reactions. The U.S. birth cohort of 1989 was the first to receive this new vaccine. 

• Among many changes and additions to the vaccination schedule, the hepatitis B vaccine, 
containing the mercury-based preservative thimerosal, became part of the recommended 
schedule in 1991. 

Due to the significant economic and societal costs of autism, McDonald and Paul stress the 
importance of determining whether a preventable exposure to an environmental factor may be 
associated with the increase in AD incidence. Such environmental factors would need to disrupt 
early human neural development. The authors conclude that future studies should focus on novel 
or increasing exposures, occurring from in utero to at least three years of age in the birth cohorts 
of 1988 and 1989. Vaccines surely cannot be ruled out. This study raises important questions and 
emphasizes the need for more science, including vaccine science. 

These studies do not prove a causal association between vaccines and autism, any more than 
those cited by the IOM and CDC prove that there is no causal association between them. What 
they do indicate is that the true status of vaccine safety science has been systematically 
misrepresented by those whose priority is not vaccine safety. They also suggest the possibility 
that vaccines fill a substantial, causal role in the autism epidemic. One might rationally think that 
these hypotheses would drive substantial funding into vaccine-autism research. Yet the opposite 
appears to be the case (see above). 


Statistical Manipulation in Whose Interest? 

The lengths to which epidemic denialists are prepared to go to disguise the facts are astonishing. 
Due to concerns about a possible autism cluster in Brick Township, New Jersey, in 1997, the 
CDC investigated the cases and possible environmental causes, and determined that there was 
“no cluster” and no increasing trend of autism rates in Brick. 51 

After finding all of the autism cases in Brick, the CDC scientists separated them into two 
groups. Age-specific rates of autism and autistic spectrum disorder were calculated for preschool 
children (aged three to five) and elementary school children (aged six to ten). When the rates for 
each group were compared, the confidence intervals overlapped, indicating that the numbers 
were not significantly different between age groups, and that there was no evidence of an 
increasing rate (see figure). In addition, no environmental factors had been identified that could 
account for the apparent autism cluster in Brick. Yet, the CDC failed to identify any concerns 
and instead chose to conclude its investigation. 

Perplexed by the reported findings, parent researchers Mark Blaxill and Sallie Bernard 
obtained and reanalyzed the original data that the CDC collected regarding cases of full- 
syndrome autism. Instead of dividing the cases into two unequal and arbitrary groups, they 
plotted the data for autism prevalence by year of birth. The findings were dramatically different 
(see figure 2). The CDC’s average rate for preschool children was determined by a range that 
included zero cases in the oldest children to almost one in one hundred cases in children born 
only three years later! The CDC’s average rate for school-age children was determined by a 
range in which the highest number approached one in one hundred, and low numbers were for 
three-year-olds, who were not yet diagnosed and therefore should not have been included in the 
analysis. 


Figure 1 


“It Remains Unclear" if Real Autism Rates Are Rising 
Brick Township, New Jersey Time Trends 
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"Age specific rates were calculated for pre-school (3-5 year old) and school aged 
(6-10 year old) children... Confidence intervals for the two groups overlapped, 
indicating that prevalence rates for the two groups were not different." 

—Bertrand et al, 2001 


Source: Adapted from data reported in J. Bertrand et al, “Prevalence of Autism in a United States Population: The Brick 
Township, New Jersey investigation,” Pediatrics (2001) 108:1155-61; and from data provided by the authors to Sallie Bernard 

of SafeMinds. 
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Source: Adapted from data reported in J. Bertrand et ah, “Prevalence of Autism in a United States Population: The Brick 
Township, New Jersey Investigation," Pediatrics (2001) 108:1155-61; and from data provided by the authors to Sallie Bernard 

of SafeMinds. 


The simple fact is that Brick Township’s autism rates went from zero to nearly one in one 
hundred in a few short years, with a highly significant increasing trend. The CDC’s actions can 
only be interpreted as a deliberate effort to obfuscate this fact. Had they presented an honest 
analysis of the data, the source of the autism epidemic might have been identified and dealt with 
by now. 

The mainstream press routinely draws conclusions about vaccine safety in the absence of 
sufficient evidence. For example, we are told that: 

1. The removal of thimerosal from pediatric vaccines did not result in a reduction in the 
population frequency of autism. Therefore thimerosal-containing vaccines do not cause 
autism. 

2. Ten infants died in a pertussis outbreak in California. 52 A CNN article quotes a health 
official who says that pertussis is vaccine-preventable and criticizes parents for choosing 
not to vaccinate their children. The health official concludes that everyone who comes into 
contact with diseases needs to be vaccinated to protect newborns. 

In both of these cases, there is simply not enough information to support the conclusions. 











Regarding the first example, at the same time that thimerosal was removed from most 
pediatric vaccines, the number of vaccines given to pregnant mothers and children—some 
containing thimerosal—dramatically increased. Thus the cumulative burden of these vaccines’ 
other exposures, such as the aluminum salts used as vaccine adjuvants, increased as thimerosal 
exposures declined. We cannot separate out the impacts of these other, potentially “confounding” 
factors. 

Regarding the second example, it is not appropriate to tie disease outbreaks to reduced 
vaccination rates based on ecological data (an earlier section of this chapter, “Epidemiology 
Primer,” explains why ecological studies can’t be used to address causality). There is no 
publicly-available evidence that these children did, in fact, have pertussis. The willingness of 
public health authorities, on one hand, to freely bandy such numbers about and, on the other 
hand, to dismiss possible adverse reactions to vaccines as “coincidence,” is lamentable. Within a 
large population that may be experiencing a change in vaccination compliance, we cannot 
assume that the deaths were actually related to pertussis; and even if they were, we cannot 
assume that the cases were all caused by unvaccinated and infected individuals. Ecological data 
cannot be used to indicate causality because it is not evaluated at the level of individual 
exposures and outcomes and is, therefore, subject to misinterpretation (this is known as the 
ecological fallacy). This is an error of inference, in which an association observed at the 
population level is assumed to exist among individuals. A hypothetical example of this fallacy 
would be the assertion that drunk driving is safe because fewer road accidents occur in areas 
where alcohol consumption is high. 



CONCLUSION 

This chapter highlights the well-recognized gaps in vaccine safety that the Institute of Medicine 
has acknowledged for over fifteen years. But it also points to the growing body of peer-reviewed 
science that suggests previously unrecognized vaccine risks and injuries. The Hewitson primate 
studies, the Goodman and Gallagher hepatitis B studies, the DeSoto meta-analysis on mercury 
and autism, and the EPA “changepoint” year in autism prevalence study all support the great 
need for more research. 

Center for Personal Rights (CPR) strongly supports urgent funding for evidence-based vaccine 
safety science. These studies should be funded by the government but conducted by independent 
researchers who have no stake in a particular outcome. The studies cannot be conducted by 
agencies that promote vaccination and have a mission to ensure public confidence in vaccines. 

The government’s failure to fund the basic scientific studies of these medical products while 
simultaneously recommending or mandating them raises profound ethical questions. CPR 
believes this underscores the imperative for vaccination choice. 



Chapter Eight 


A LONG AMERICAN TRADITION 

Robert Johnston, PhD 


In this chapter, I hope to offer some important highlights of American history that connect to 
what is happening right now. Above all, I want to argue that the current movement for vaccine 
safety and liberty is deeply connected to powerful movements in America’s past that have been 
fueled with intense skepticism about coercive vaccination mandates. Vaccine safety advocates 
have contributed forcefully and meaningfully to our country’s many vigorous debates about 
personal liberty, medical expertise, and the political roles of ordinary citizens in a healthy 
democracy. 1 

Citizens who question the established vaccination laws are frequently labeled dangerous and 
deluded. This, unfortunately, is a long American tradition. Another American tradition, however, 
is an outpouring of activism from those who have questioned the wisdom of mandating 
vaccinations. 

The story begins as early as 1721, when working class and lower middle class Bostonians 
protested against the scientific and religious elite’s introduction of smallpox inoculation to their 
city. 2 

Controversies over vaccination went on to animate much of the nineteenth century. Some of 
the most vulnerable communities in the country took the lead in protesting vaccination mandates. 
Free blacks, who were profoundly connected to the lack of bodily autonomy that they or their 
relatives had experienced as slaves, consistently resisted vaccination. Indeed, one of our most 
important American heroes, Frederick Douglass, declared himself an implacable opponent of 
compulsory vaccination. 3 

Other opponents included immigrants who had recently arrived in America from tyrannical 
countries in Europe and Asia. When German, Polish, or Chinese people came to the United 
States, they expected personal liberty. When the vaccinators came to their doorsteps, they 
sometimes quietly resisted, and sometimes noisily rebelled. Compulsory vaccination inspired a 
major riot in Milwaukee, for example, as immigrants poured out into the streets to fight off 
coercive and paternalistic public health authorities. They stopped their rebellion only when they 
had won major concessions from medical officials. 4 

However, it was not just the poor and most oppressed who resisted compulsory vaccination. 


Increasingly in the late nineteenth and early twentieth centuries, middleclass citizens also made 
claims for full medical freedom. Some were concerned about the dangers of vaccination, others 
were insistent on the wisdom of parents in medical matters, others believed in natural healing, 
and all refused to believe that, in the land of liberty, the government should have the power to 
compel a controversial and potentially dangerous medical intervention. 5 

All this should sound quite familiar as these themes continue to play out more than a century 
later. 

The result of all this activism of ordinary citizens is that by the 1930s, only nine states (plus 
the District of Columbia) had laws on the books that mandated vaccination. Moreover, several 
states that at one time had mandated vaccination, such as California, Washington, and Arizona, 
actually repealed their laws as the result of popular opposition. 

We can now see that such citizen activists were not only remarkably successful but they were 
also remarkably insightful. For example, they had quite legitimate concerns about the safety of 
smallpox vaccination—the main vaccination of that era. A century ago, public health officials 
would not give these safety concerns the time of day. However, as the result of Dick Cheney’s 
post-September 11 attempt to launch a massive antibioterrorism smallpox vaccination campaign, 
even mainstream newspapers, public health officials, and millions of medical workers came to 
recognize the significant dangers of the quite crude smallpox vaccine. 

There were other important ways that vaccine skeptics of a century ago were correct. Today, 
more parents and citizens are advocating for personal rights. Again, we should take inspiration 
from activists of long ago—in this case from my favorite vaccine skeptic, Lora C. Little. After 
losing her son Kenneth to what she believed to be the side effects of vaccination, Little became a 
tireless—and quite colorful—worker against the vaccine establishment. 

Little’s most heroic moment came in 1913, when she got a referendum on the ballot in 
Oregon. This referendum was designed to overturn a law the legislature had just passed, 
mandating compulsory eugenic sterilization for, among other things, “habitual criminals, moral 
degenerates and sexual perverts.” Little was able to get the majority of Oregonians to support her 
in her crusade against the evils of eugenics—the idea of breeding a better “race” that was 
disturbingly popular in early twentieth-century America and that ultimately helped inspire the 
Nazis. 6 

This proud history of activism continued throughout the twentieth century, although often in a 
more subdued way. Many organizations have come and gone, including Little’s American 
Medical Liberty League, based in Chicago during the 1910s and 1920s. 

After a period of relative slumbering, popular skepticism about vaccinations reignited in the 
1970s and 1980s, inspired by, among others, Chicago pediatrician and selfprofessed “medical 
heretic” Robert Mendelsohn, Mothering magazine, and the 1982 formation of Dissatisfied 
Parents Together (DPT). This is a history about which we should be equally proud. 7 

In the end, activists, citizens, and parents should recognize that they are part of a grand 
American tradition. That tradition transcends left and right, embracing all who care about 
personal liberty. That tradition shows that Americans have long refused to forget their concerns 
about democracy, even when it comes to scientific matters, such as medicine, that “the experts” 
wish to control. And that tradition shows that dissidents are often the wise ones who use their 
activism to force our scientific and political leaders to recognize their blind spots as well as their 


need for humility when it comes to doing the will of the people. 



Chapter Nine 


MEDICAL ETHICS AND CONTEMPORARY MEDICINE 

Vera Hassner Sharav, MLS 


The cornerstone of medical ethics is the physician’s ancient Hippocratic oath: “I will prescribe 
regimens for the good of my patients according to my ability and my judgment and never do 
harm to anyone.” Often stated as “first, do no harm,” this personal and professional commitment 
to adhere to the precautionary principle of medicine, which puts the patient’s interest first, is the 
basis for our trust in medical doctors. 

History has demonstrated that any movement to transform medical ethics from the 
humanitarian Hippocratic tradition to collective, population-based, utilitarian ethics—which 
justify compromising the interest of the individual for the so-called “greater good of society”—is 
the first step down a slippery slope whereby civilized medicine has all too often been derailed, 
by engaging in unconscionable practices that we, or any community, should never be willing to 
accept. As Leo Alexander, MD, chief U.S. medical consultant at the Nuremberg Trials who 
helped formulate the Nuremberg Code, warned in 1949, “From small beginnings the values of an 
entire society may be subverted and led to the horrors of (active) euthanasia, gruesome and 
unscientific medical experimentation, and ultimately, death in government clinics, and later—in 
concentration camps.” 1 

Dr. Alexander pointed out that well before the Nazis came to power in Germany, a cultural 
change under the Weimar government “had already paved the way for the adoption of a 
utilitarian, Hegelian point of view, with sterilization and euthanasia of persons with chronic 
mental illnesses being discussed by Bavarian psychiatrists as early as 1931 and extermination of 
the physically or socially unfit openly accepted and discussed in official German medical 
journals by 1936.” 2 Years before genocide was an official policy, prominent German doctors 
became willing collaborators in the subversion of medicine from a healing profession to a 
mechanism of murder, by rationalizing that their actions were for the “good of German society” 
and to improve “the health of the German nation.” 

As early as 1920, two prominent German scholars, Karl Binding (a lawyer) and Alfred Hoche 
(a psychiatrist), co-wrote an influential book, Permission for the Destruction of Life Unworthy of 
Life. The authors reinforced the ideology of social Darwinism and eugenics—which called for 
population control to prevent the “degeneration” of white racial stock. The book provided the 
rationale for medical killing that the Nazis later used to justify their “systematic secret 


execution” of the disabled. The authors dismissed the Hippocratic oath as a vestige of “ancient 
times” and, following the eugenics hierarchy of human categories, they deemed persons with 
terminal illnesses and mental disabilities as “unworthy” of life and therefore unworthy of scarce 
medical and fiscal resources. They discarded medicine’s moral commitment to “do no harm,” to 
preserve life, and to prescribe treatments for the good of the individual patient. Instead, they 
encouraged physicians, who must weigh benefits and risks, to protect “higher values” over the 
needs of the individual patient. The health of the state, they insisted, is of “a higher civil 
morality.” 3 


INFANTICIDE: THE FIRST LEGAL KILLINGS 

The first victims of utilitarian medicine—whose lives were deemed “unworthy of life”—were 
disabled German infants and children under the age of three, who were murdered by doctors in 
the service of the state. The murder of these infants required the willing cooperation of doctors 
and midwives who reported every birth of a child with disabilities to the authorities. 4 A directive 
issued by Hitler in late October 1939, and designated as a state secret, was to begin the T-4 
euthanasia program; 5 the three-year age limit for medical murder was soon broadened to include 
children (ages three to seventeen) whose behavior was deemed abnormal or antisocial, and 
eventually, to include mentally ill adults. The killing took place at hospitals that were converted 
to killing centers, where victims were gassed when they entered the “showers.” An estimated 
275,000 to 350,000 mentally disabled children and adults were murdered 6 with Zylcon B, the gas 
later used to systematically exterminate six million Jews, the principal target of Nazi hate 
propaganda. 

As Leo Kass, MD, a prominent American ethicist, stated, “It is moral myopia to think that all 
values must yield to the goals of better health and desirable traits. A cost of such yielding can be 
the reduction of human beings to the status of just another man-made thing.” 7 American 
medicine has its own dark history of morally indefensible public health policies, ostensibly 
adopted “for the greater good.” 


STERILIZED IN THE NAME OF PUBLIC HEALTH 

Compulsory surgical sterilization, now recognized as a crime against humanity, 8 was a 
cornerstone of American eugenics—a sociopolitical racist movement with scientific pretention 
that was dubbed the “science of improvement.” It included state-mandated sterilization of 
persons deemed to be carriers of (presumed) defective genetic traits, whose reproduction was 
viewed by the elite establishment as posing “a menace for society.” Eugenicists asserted that 
human beings should be selectively bred, just like plants and animals: The goal was to “weed out 
defective persons from society just as a farmer would clear a field.” 9 Eugenics appealed to 
American ethos and optimism about scientific and technological progress and its ready-made 
“scientific” solutions. Eugenics provided theoretical, pseudoscientific underpinnings that 
medicalized social problems—by offering biological interventions for the prevention of naturally 
occurring diseases—as well as complex human and societal problems. Eugenicists promoted 
compulsory sterilization as a prophylactic medical measure—a form of genetic engineering. 
Their stated purpose was to “protect the public health” by preventing the “unfit” from 
reproducing. Eugenicists applied veterinarian methods for improving the genetics of animal 
populations to human beings; they were seeking to “improve the human race . . . through better 
breeding.” 10 

The United States was the first country to carry out eugenics-driven compulsory sterilization 
programs under state statutes. Indiana enacted the first law in 1907 and the last forced 
sterilization was performed in Oregon in 1981. Adherents of compulsory sterilization policies 
were the elite of American society—including prominent academic leaders, “progressive” 
healthcare professionals, public health officials, and major industrialists. The Model Eugenical 
Sterilization Law published in 1914 served as the template for most state statutes and included an 
indemnification clause to protect physicians who performed surgical sterilizations from legal 
action—the clause is similar to the legal immunity currently provided for physicians who 
perform government-recommended and state-mandated vaccinations. The first individuals to 
undergo mandatory sterilization were mentally ill patients in state institutions. By the 1920s, 
sterilization laws were applied to people with mental and physical disabilities, as well as 
immigrants, orphans, Native Americans, Mexican Americans, and African Americans—all of 
whom were deemed to be “feebleminded” and “unfit.” 11 

In 1926, the U.S. Supreme Court upheld the legality of Virginia’s compulsory eugenic 
sterilization policy in an eight-to-one decision, Buck v. Bell, 12 accepting the dubious argument 
that sterilization on behalf of the collective health of the citizenry was constitutional. The 
Supreme Court explicitly based this decision on the Jacobson vaccination decision. The majority 
wrote, “The principle that sustains compulsory vaccination is broad enough to cover cutting the 
Fallopian tubes. Three generations of imbeciles are enough.” 13 This infamous decision greatly 
accelerated the pace of forced sterilizations and led additional states to enact sterilization laws. It 
provided an important precedent that prompted state courts to uphold a state’s right to control a 
person’s right to procreate when adequate hereditary evidence showed that their procreating 
threatened the welfare of society. The decision has never been overruled. 

By 1944, thirty states had sterilization laws, and more than forty thousand sterilizations had 
been performed. 14 What’s more, state-sponsored compulsory sterilizations in the United States 
continued long after their suspension in Germany following the Nazi trials and long after 
eugenics theories and policies had been discredited after the revelation of the Nazi sterilization 


policies that had devolved into genocide. 

A review by two Yale University physicians 15 comparing the eugenic sterilization programs in 
the United States and Germany from 1930 to 1945 found that before World War II, physicians in 
both countries participated in state-authorized eugenic sterilization programs: 

A comparison of U.S. and German histories reveals similarities that argue against 
easy dismissal of a Nazi analogy. On the basis of a review of editorials in The New 
England Journal of Medicine and Journal of the American Medical Association 
from 1930 to 1945, it is difficult to accept the suggestion that the alliance between 
the medical profession and the eugenics movement in the United States was short¬ 
lived. Comparison of the histories of the eugenic sterilization campaigns in the 
United States and Nazi Germany reveals important similarities of motivation, 
intent, and strategy. 16 

Indeed, in 1933, the Nazis enacted a compulsory sterilization law modeled after the American 
Model Eugenical Sterilization Law. The Nazis sterilized four hundred thousand people. In the 
United States, thirty-three states had compulsory sterilization statutes, and an estimated sixty 
thousand poor and working-class Americans were involuntarily surgically sterilized between the 
1920s and the mid-1970s. 17 Both governments justified compulsory sterilization in the name of 
public health. 

“Other people had beautiful babies . . . We felt like we had been robbed in that particular 
category.” These are the words of Kenneth Newman who was forcibly sterilized at Fairview 
Training Center in Oregon, as was his wife, when they were teenagers. They and thousands like 
them were declared “unfit to reproduce” by medical experts and public health officials of the 
day. Only seven states have apologized for forced sterilizations. Only five states have apologized 
for slavery. 18 

America’s litany of abusive—even lethal—experimental medical travesties was conducted by 
prominent academic physicians, who were often sponsored by public health agencies. The 
following list provides only a few examples. 

• 1932-1972: The notorious Tuskegee syphilis experiment, sponsored by the U.S. Public 
Health Service, was conducted, in which physicians denied lifesaving medicine to African 
American men. 

• 1946-1948: The U.S. Public Health Service and the National Institutes of Health sponsored 
a vaccination experiment that intentionally infected nearly seven hundred institutionalized 
Guatemalans with sexually transmitted diseases. The principal researcher was the same 
doctor who conducted the Tuskegee experiment. The Guatemalan experiment was 
concealed for sixty-four years. The public only learned about it when the U.S. government 
apologized on October 1, 2010, calling it “clearly unethical.” 19 • 1941: The “refrigeration 
experiments” conducted at Longview State Hospital of the University of Cincinnati 20 and at 
McLean Hospital of Harvard University 21 —like those conducted at Dachau by Nazi doctors 
—exposed mentally disabled patients to freezing temperatures of thirty degrees Fahrenheit 
for 80 to 120 hours. 

• 1942: U.S. Army and Navy doctors infected four hundred prisoners in Chicago with malaria 
in experiments designed to obtain “a profile of the disease and develop a treatment for it.” 


The Nazi doctors on trial at Nuremberg cited this experiment in their own defense. 22 

• 1956-1972: Doctors deliberately infected “mentally retarded” children at the Willowbrook 
State School in New York with hepatitis in an experiment aimed at tracking the 
development of this viral infection, in pursuit of developing a hepatitis vaccine. Parents 
were coerced into agreeing to the experiment because participation in the study was a 
condition for admission to the institution. The researchers defended the study, claiming 
hepatitis was rampant at the institution and the children would have been infected 
regardless. 23 

These, and hundreds of other examples, demonstrate the reality of medical travesties that 
occur when doctors stray from Hippocratic medical ethics to serve “the greater good.” 


INTERNATIONAL CODES OF MEDICAL ETHICS 

The revelations at the Nuremberg Doctors’ Trial, which took place from 1946 to 1947, that 
documented medical atrocities of unprecedented scope and magnitude committed by Nazi 
doctors, shocked the world. How could highly educated physicians—whose professional oath 
required them to promote health, alleviate suffering, and protect life—become active instruments 
of torture and death? In his opening statement, Telford Taylor, the chief prosecutor at 
Nuremberg, pointed out that this was “no mere murder trial” because the twenty-three defendants 
were physicians who had sworn to “do no harm” and to abide by the Hippocratic oath. He told 
the judges that the people of the world needed to know “with conspicuous clarity” the ideas and 
motives that moved these doctors. He asked, “How could physicians actively and enthusiastically 
treat other human beings as less than beasts?” 24 

In their verdict, American judges issued the Nuremberg Code (1947) whose first precept is 
“the voluntary, informed consent to medical research is absolutely essential.” The Nuremberg 
Code, which is deeply rooted in Hippocratic ethics, is the most authoritative document for the 
protection of human subjects. The Nuremberg Code serves as the cornerstone for all subsequent 
medical ethics codes, including the Belmont Report, which is the foundational U.S. document for 
human subject research codified in U.S. federal regulations. 25 

By valuing the liberty and welfare of research subjects above the promise of medical progress, 
the Nuremberg judges sought to place the interests of individual humans above the interests of 
society in medical progress. The Doctors’ Trial demonstrated in harrowing detail the need to 
hold physicians to universal standards they might otherwise violate. Legal codes of medical 
ethics are necessary to guarantee every human being inalienable human rights—especially the 
right to “life, liberty and security of the person,” guaranteed by the Universal Declaration of 
Human Rights written in 1948. They are also necessary to guarantee the opportunity to give or 
refuse informed consent to medical intervention. 

Children do not have the capacity to exercise their human rights and must rely on surrogates to 
make medical judgments on their behalves. Because surrogates have not always acted in their 
best interest, however, children require added legal protections. 

In the 1970s, after the hepatitis experiments at Willowbrook were brought to the public’s 
attention, the issue was hotly debated by prominent medical ethicists, such as Paul Ramsey of 
Princeton University, who argued for the children’s best interest. Children should not be exposed 
to drugs “insufficiently tested on human beings” unless they may “further the patient’s own 
recovery.” 26 Father Richard McCormick of the Kennedy Institute of Bioethics at Georgetown 
University argued from the utilitarian perspective, claiming that parents may consent to their 
children’s participation in non-therapeutic experiments because, if they could, children would (or 
ought to) consent as long as there were “no discernible risks, no notable pain, no notable 
inconvenience ... almost no cost to the child.” 27 

In 2001, the Maryland Court of Appeals affirmed, in a strongly worded landmark decision, the 
rights of children to be protected from any risks of harm caused by nontherapeutic research. 28 
The case, Grimes v. Kennedy Krieger Institute (KKI), involved the exposure of Baltimorean 
toddlers to a contaminated environment in a government-sponsored lead abatement experiment, 
conducted between 1993 and 1995. The experiment sought to determine a cost-effective lead 
abatement level. It came to light when two families sued KKI, claiming that their children had 


suffered brain damage from exposure to lead poison. The researchers, who knew that lead paint 
posed a risk of mental retardation in children, recruited poor families with young children to live 
in a lead-infested environment. The young children were expected to ingest lead-laced paint dust. 
During the experiment, the children’s blood lead levels were measured over time and those 
levels rose significantly, but parents, who consented to the research without being fully informed 
about the risks of exposure, were not informed that the increased levels posed an increased risk 
of harm. The Environmental Protection Agency sponsored the experiment and Johns Hopkins 
University’s ethics review board approved it. The Maryland court rejected the argument that the 
research met an important public health need, which unequivocally affirmed the preeminence of 
an individual child’s best interest: 

We have long stressed that the “best interests of the child” is the overriding 
concern of this Court in matters relating to children . . . Whatever the interests of a 
parent, and whatever the interests of the general public in fostering research that 
might, according to a researcher’s hypothesis, be for the good of all children, this 
Court’s concern for the particular child and particular case, over-arches all other 
interests. It is, simply, and we hope, succinctly put, not in the best interest of any 
healthy child to be intentionally put in a non-therapeutic situation where his or her 
health may be impaired, in order to test methods that may ultimately benefit all 
children. 

The panel of judges likened this unconscionable lead abatement experiment to Nazi medical 
atrocities, admonishing the researchers for conducting the experiment and rebuking Johns 
Hopkins’s review board for approving an experiment in which children served as mere 
measuring tools—or “canaries in the mines.” 

Although federal regulations were finally adopted in 1983 that restricted the use of children in 
research that offers a potential benefit to them, 29 the regulations lacked effective checks and 
balances, and abuses continued. From 1986 to 2000, thousands of children in foster care—wards 
of the state in at least seven states—were used as human subjects in HIV/AIDS drug and vaccine 
trials 30 sponsored by corporations and the government. The children, mostly poor minorities 
ranging from infants to late teens, suffered severe discomfort and some even died. These high- 
risk phase I trials were conducted without parental consent or the approval of an independent 
advocate and in violation of federal regulations. 

In 1997, bowing to corporate and special-interest pressures, Congress eroded its interpretation 
of existing federal regulations restricting the use of children as experimental subjects by enacting 
the FDA Modernization Act (FDAMA). The FDAMA encourages the use of children to test 
patented drugs and even provides manufacturers huge financial incentives, including six 
additional months of marketing exclusivity, for testing drugs in children. Children, who had no 
voice in the adoption of this legislation and are legally precluded to exercise the right to refuse, 
were forced to bear the burden of drug testing so that drug companies could qualify for a highly 
lucrative six-month patent extension. Those financial incentives, and the lifting of restrictions on 
the use of vulnerable children in experiments, also had a major impact on other biomedical 
research players—such as academic and governmental research institutions, professional 
associations, and scientific journals—who benefited from the opportunity the FDAMA provided 
for expanding pediatric drug trials. 31 Thus all research stakeholders have profited financially 


from a policy that renders children as commodities for commercial exploitation. 

In 1997, the FDA’s chief of the gastrointestinal drug division acknowledged that “at least” 
three children in clinical trials had died after being given the heartburn drug Propulsid. The FDA 
informed Janssen Pharmaceuticals that Propulsid was “not approvable” for use in children, but 
babies continued to be recruited to test the drug—even as the drug’s deadly side effects were 
known. Janssen Pharmaceuticals used one hundred children and babies in Propulsid drug trials at 
one hospital alone. The babies had been born with gastroesophageal reflux, which is not a life- 
threatening condition: It is characterized by “recurrent spitting and vomiting, which occurs in 
about four out of ten healthy children, and doesn’t always require treatment. Propping up the 
baby after feeding and correctly positioning the baby for sleep usually eliminates the condition. 
Experts agree that most babies outgrow the condition by their first birthday.” 32 

In 1999, Propulsid’s sales reached $950 million while the number of deaths reached eighty 
adults and children. That same year, nine-month-old Gage Stevens was recruited for a controlled, 
FDA-approved clinical trial and was given Propulsid and Tagamet for four months. He died of 
cardiac arrhythmia—just as six-month-old Chase Brown had the year before. By the time it was 
taken off the market, nineteen children who had been given Propulsid had died. After his death, 
Gage Stevens’ parents said, “Little did we know that Gage was basically a guinea pig, and they 
never told us that [Propulsid] causes dangerous side effects, or [that] there had been deaths.” 33 A 
public policy that puts the well-being of a child at risk—for the good of others or, more likely, 
for commercial reasons—violates fundamental moral principles and devalues the child as a 
human being. 


MANDATORY VACCINATION POLICIES 

Mandatory vaccination policies are a violation of medical ethics and human rights. Mandatory 
vaccination policies violate fundamental moral principles, and they have a profound and 
deleterious effect on medical practice and the relationship between patient and physician. When 
a physician is administering a state-mandated vaccine, that physician is serving as an agent of the 
state. However, doctors who administer medical interventions without ascertaining that they are 
for “the good of [the] patient” and “will not do harm” violate the physicians’ responsibility under 
the Hippocratic oath. Doctors who adapt their practice to conform to population-based utilitarian 
ethics are betraying patients’ trust by putting the interests of society above the interest of the 
individual patient who may be harmed as a result. 

Mandatory vaccination policy is predicated on two problematic rationales. The first rationale 
in support of mandatory vaccination is that vaccines are “safe.” Unlike other medical 
interventions, vaccines are given to healthy children and adults, and they are known to cause 
severe adverse effects—some of which are endemic to the disease against which they are 
intended to protect. Indeed, legally, vaccines are classified as “unavoidably unsafe,” 34 an 
indication that they pose an inherent risk. Vaccines have not been subjected to scientifically 
rigorous, placebo-controlled safety trials before they have been approved for use in children. 
Instead, they are tested by exposing healthy human beings to one of two vaccines—each of 
which poses risks of harm—so the true magnitude of risk is masked. Most of the data, including 
government-gathered data, are undisclosed and inaccessible for independent scientific scmtiny. 
This raises serious concerns about the integrity of publicly disseminated claims about vaccine 
safety. 

The second rationale given for mandatory vaccination is the necessity to “protect the herd,” 
that is, for “the greater good of society.” The Nazi doctors at Nuremberg used the very same 
rationale—and it was rejected. 

Mass vaccination of healthy children whose lives are put at risk “to protect the herd” is 
tantamount to a massive, involuntary human experiment in violation of the “absolutely essential” 
human right to “voluntary, informed consent” under the Nuremberg Code. Mandatory 
vaccination policies for children have provoked an extremely contentious battle. How can 
anyone justify a public policy that forces vulnerable infants and young children to bear the 
burden of risk and suffering—including neurological damage, seizures, permanent disability, and 
death—for “herd immunity”? 

By age eighteen, children in the United States receive seventy doses of sixteen vaccines. 
Infants, whose immune systems are undeveloped, are exposed to more than thirty-three doses of 
over one dozen vaccines by fifteen months of age, including hepatitis B, diphtheria, tetanus, 
pertussis, polio, rubella, measles, mumps, chickenpox, pneumococcal infections, Haemophilus 
influenzae type b, and influenza. Moreover, infants are being vaccinated not only against 
childhood diseases, but also against diseases to which they are unlikely to be exposed for the 
express purpose to protect adults. For example, why are newborn infants on the day of birth 
being vaccinated against hepatitis B, a disease contracted by having unprotected sex or sharing 
needles? Furthermore, why are two-month-old infants vaccinated against tetanus, which is 
extremely rare, occurs primarily in older populations, is effectively treatable after exposure, and 
is uncontagious? 


To gain even a cursory appreciation of the level of risk to which infants and children are 
exposed, one should examine The Merck Manual. It acknowledges that vaccines contain toxoids, 
weakened bacteria that can cause severe, debilitating symptoms—including life-threatening 
conditions, such as encephalitis. 35 

If vaccines have greatly improved the health of America’s children, then it is fair to ask why 
the United States’ ranking among world nations in infant mortality has plummeted from twelfth 
in 1960 to twenty-ninth in 1990, down to forty-sixth in 2010. The U.S. Centers for Disease 
Control and Prevention (CDC) acknowledges, “The U.S. infant mortality rate is higher than 
those in most other developed countries, and the gap between the U.S. infant mortality rate and 
the rates for the countries with the lowest infant mortality appears to be widening.” 36 

While the infant mortality rate in European and Asian countries has decreased, to 2 to 3 deaths 
per 1,000 live births, more than 6 infants per 1,000 under one year of age will die, and 7.8 
children per 1,000 under five years of age will die this year in the United States. 3 The United 
States lags behind nearly every developed country and even poor countries such as Cuba, whose 
healthcare expenditure is $230 per capita, whereas the United States’ is $6,096 per capita. “Infant 
mortality and our comparison with the rest of the world continue to be an embarrassment to the 
United States,” said Grace-Marie Turner, president of the Galen Institute, a conservative research 
organization. 38 

U.S. medicine is dominated by corporate interests—physicians, academic institutions, and 
government agencies—whose financial interests are intertwined with drug and vaccine 
manufacturers. Physicians, professional associations, medical institutions, and government 
agencies are collaborating partners in the business of medicine. The practice of medicine, 
medical research, and medical information dissemination channels are imbued with the utilitarian 
business ethics calculus. Thus individuals and communities are viewed as the means by which to 
increase profits. Neither individuals nor the citizenry are well served when the integrity of 
medicine is debased, its scientific method is tainted, and its humanitarian and moral principles 
are violated with impunity. 

Conflicts of interest compromise our current vetting system for medical research. The system 
is designed to bring new products to the market with little regard for their lack of therapeutic 
value or their potential safety hazards. The system fails to ensure that drugs, vaccines, and 
medical devices are adequately tested for safety and therapeutic value. The most vulnerable 
populations—children, the elderly, and the disabled—are unprotected from bad medicine, 
defective medical products, and unethical physicians. 

A government-funded experiment, “fenfluramine challenge,” 39 encapsulates an enduring 
eugenics mindset within U.S. academic medicine. From 1993 to 1996, senior researchers at the 
New York State Psychiatric Institute (NYSPI) (including the current chairman of child 
psychiatry at Columbia University), 40 Queens College, and Mount Sinai School of Medicine, 41 
conducted pseudoscientific, wholly non-therapeutic, “predisposition to violence” experiments. 
State and federal governments funded the experiments. Researchers administered intravenously 
the neurotoxic drug fenfluramine 42 to one hundred mostly African American and Hispanic boys, 
aged six to eleven. The researchers sought to prove a eugenic hypothesis, 43 that violent or 
criminal behavior could be predicted using biological markers, such as levels of brain chemicals. 

Neither the researchers, nor the medical ethics reviewers at the institutions and at the National 


Institute of Mental Health (the federal agency that funded the experiments), nor the journal 
editorial boards who published the research reports, considered the children’s welfare and human 
rights. They all collaborated in violating the dignity of these children as human beings: None of 
these academic and governmental physicians had any qualms about exposing young children to 
risks of harm, causing them to suffer pain and trauma, or labeling them as “biologically 
predisposed to violence” in an experiment with absolutely no therapeutic rationale. Dr. John 
Oldham, director of the NYSPI, stated in an interview in the New York Times that such studies 
are “very important to study the biological basis of behavior.... Is there or is there not a 
correlation between certain biological markers and conduct disorders or antisocial behavior? This 
study was an effort to look at this with a relatively simple method using fenfluramine.” Clearly, 
the medical research community in the United States remains infected with a racist, eugenic 
ideology that continues to pose a threat to vulnerable individuals, and children in particular. 



LESSONS FROM THE HOLOCAUST 

The shadows of Auschwitz and the revelations at the Doctors’ Trial in Nuremberg are indelible 
—they cannot be redacted from history. The Holocaust is an object lesson of how the 
government’s usurpation of individual civil liberties and the collapse of professional and 
institutional integrity—in particular, economic, medical, and legal integrity, which are the 
underpinnings of a civilized society—led an entire society to be swept into the realm of 
genocidal murder. The stated rationale for the medical atrocities that were “crimes against 
humanity” was that they were for “the greater good.” 

The silence of the medical community—in both Germany and the United States—about its 
role and responsibility after it turned its back on the Hippocratic tradition in favor of eugenics is 
an indication that the medical community is conflicted. There has been no disavowal of eugenic 
healthcare practices carried out “for the greater good,” which threaten individual human rights 
and civilized medicine. Physicians’ efforts to distance themselves from the atrocities at 
Auschwitz—the apex of murderous medicine—by spreading the myth that the Nazi medical 
atrocities were the work of deranged scientists is an attempt to delude the public and themselves 
about the profession’s criminal culpability. 

When medical trends veer from the moral Hippocratic tradition, professionals lose their moral 
footing and are capable of committing medical atrocities. Mandatory public health policies that 
trample on personal human rights for the claimed “greater good” threaten individual liberties and 
the very foundation of a civilized, democratic society. Doctors who practice medicine “for the 
greater good” participate in a culture that views the individual as a means to an end. Such a 
culture may set in motion increasingly abusive medical practices culminating in medical 
atrocities. Unless we confront these moral shortcomings and establish viable safeguards, no one 
can be safe, and the long shadows of Auschwitz and Nuremberg will continue to haunt us. 



Chapter Ten 


“THE GREATER GOOD” 

Allen Tate 


Political philosophy is not a staple of mainstream consciousness. The theories of Thomas 
Hobbes and John Locke rarely take priority over thoughts of carpools, soccer practice, and 
grocery shopping in the multitasking mind of the average parent. However, we experience the 
application of the philosophy of utilitarianism with far greater frequency than we may realize. 
Whenever we speak of “the greater good,” we invoke a utilitarian view. Whenever we take 
action to value the happiness or well-being of the group over that of the individual, we do so as 
utilitarians. 

As with all philosophical theories applied in the real world, utilitarianism must meet specific 
criteria for its application to be sound or “good.” As utilitarianism necessarily usurps the rights 
of the individual, the need to meet these criteria is paramount. When utilitarianism is applied to 
an issue such as vaccination—which involves children, infectious diseases, and the virtual 
guarantee of death and debilitating side effects for some—it is of the utmost importance that 
vaccination policy decisions, and specifically vaccination mandates, meet the criteria to satisfy 
the theory. 

When arguing theories, philosophers apply them to ideal worlds, in which they assume all 
criteria have been met. They do this so they can focus solely on the theory in the purest terms. 
These theoretical worlds are free of complicating factors such as corruption and human error that 
might affect one’s view of how the theory should be applied. Sadly, we are not afforded this 
same luxury in the real world, as the existence of corruption in the government cannot be refuted. 
For the sake of discussion, however, I will attempt to simplify the discussion as philosophers do. 

A sound application of utilitarianism requires that an action or decision must deliver the 
greatest good for the greatest number. I should note that the greatest good does not necessarily 
need to be good in the sense of giving happiness or pleasure. The benefit could come in a 
number of other forms. For example, you might prefer to drive ninety miles per hour on the 
highway because it would shorten your commute and allow you to get more work done. 
However, your high-speed driving would also put other drivers at risk of serious injury. 
Utilitarians would place a higher value on the safety of all drivers on the road than on the 
pleasure you would obtain from a shortened commute. This is the basis for speed limits on our 
roads. A speed limit does not give pleasure or happiness to the group; however, it can easily be 



argued that it provides the greatest good to the greatest number. 

Now let us arbitrarily place the speed limit at fifteen miles per hour. While this would most 
certainly ensure the safety of all drivers, the traffic buildup, the loss of productivity at work, and 
the total unhappiness of drivers as they crawled to work each day would likely outweigh the 
benefit of guaranteed safety. Many might reasonably argue that they would prefer to have no 
speed limit and drive defensively if the only alternative is a painstakingly slow commute. 
Although the fifteen-miles-per-hour speed limit would aim to provide the greatest good, it would 
fail to meet the main criterion for sound utilitarianism. An application of utilitarianism is sound 
only if the decision made actually delivers the greatest good to the greatest number. Any 
application that fails to meet this criterion necessarily results in the removal of individual rights 
that cannot be justified within a utilitarian argument. 

The justification for mandatory vaccination in the United States is based on utilitarian logic. 
On many occasions, public health officials have appealed to the American public regarding the 
necessity of vaccination in order to ensure the safety of the “herd.” States deny unvaccinated 
children admission to day care and public schools not because they are at risk but because they 
are perceived to pose a risk to other children. Utilitarian philosophers first introduced the concept 
of the greater good, and it is through this principle of utilitarianism that our government justifies 
compulsory childhood vaccination. In light of this claim, the burden of proof lies with the 
government to show that compulsory childhood vaccination does, in fact, provide the greatest 
good for the greatest number. If vaccination mandates are not truly for the greatest good, and the 
government has invoked utilitarianism to justify them, then the government would have offered a 
fraudulent, insufficient justification. 

It is indisputable that the vaccination schedule has never been tested for safety in its entirety, 
or in the way that it is administered. In other words, while the government reviews, licenses, and 
compels individual vaccines, it does not test—or require vaccine makers to test—the safety and 
efficacy of vaccines given simultaneously or the cumulative effects of multiple vaccines. For 
example, while the government reviews manufacturer prelicensure tests and recommends the 
hepatitis B vaccine for two-month-old infants, it has not tested that vaccine together with the 
other vaccines it recommends to be administered simultaneously: rotavirus, diphtheria, tetanus, 
pertussis, Haemophilus influenzae type b (Hib), pneumococcal, and inactivated poliovirus. 44 
Furthermore, despite the public’s demand and congressional bills calling for it, there has never 
been a controlled study comparing long-term health outcomes of vaccinated and unvaccinated 
populations. 45 Thus it is impossible to determine the true benefits of the vaccination schedule. As 
it currently stands, it would be impossible to know if mandatory vaccination requirements, in 
fact, accomplish the greatest good for the greatest number. Because the burden has not been 
fulfilled, the hypothesis may not be accepted. 

To obtain a better perspective of what it would take to justify that compulsory vaccination 
accomplishes the greatest good, we should consider the risks that the benefits of vaccination 
would need to outweigh. First, vaccination benefits would need to outweigh the risk of actually 
contracting infectious diseases, including diseases that have been virtually eradicated such as 
poliomyelitis, as well as diseases such as rotavirus (better known as childhood diarrhea) and 
hepatitis B, which is contracted from an infected parent, contaminated needle, or unprotected 
sexual intercourse. Second, vaccination benefits would need to outweigh the suffering caused by 
known and documented side effects of vaccination, such as encephalopathy (brain injury), 
seizure disorders, developmental delay, and death in affected children. Third, vaccination 



benefits would need to account for the lost productivity and wages of those who die or are 
harmed by vaccines, and the lost productivity and wages of their caregivers. Finally, vaccination 
benefits would need to outweigh the cost to the public of compensating the families of vaccine- 
injured children and purchasing vaccines for children otherwise unable to afford them. 
Outweighing all of these combined risks is a tall order by any measure. In any case, since the 
childhood vaccination schedule has not been tested as it is administered, we cannot know the 
benefits of vaccination, and therefore, whether or not the utilitarian burden can be fulfilled. As it 
currently stands, utilitarianism cannot justify compulsory vaccination. 

At a glance, vaccinations are conventional, prevailing medical procedures that have been 
standard protocol for over one hundred years and compulsory for our nation’s children for over 
four decades. Nevertheless, it is startling to learn that while the first vaccine was compelled for 
adults during a smallpox epidemic, we vaccinate most of today’s children at least thirty-five to 
forty times and recommend seventy doses of sixteen vaccines, including one for a sexually 
transmitted disease within hours of birth. How could we have paid so little attention to such a 
startling transition? 

To explain our seeming acceptance of the dramatically increased number of vaccines children 
receive today, I will use a famous philosophical device known as the sorites paradox, or the 
paradox of the heap. This construct is meant to highlight a potential problem with the use of a 
vague term such as “heap,” and in the case of vaccines, it highlights a potential problem with the 
use of the term “reasonable.” I will first illustrate the concept using the term “short” as an 
example. 

We would all likely agree that a fully grown man who is four feet tall is short. Furthermore, 
we would likely agree that a man who is one millimeter taller than this four-foot-tall man is also 
short, because a mere millimeter’s difference cannot be what separates short from tall. Suppose 
that we continue this procession of short men, with each man one millimeter taller than the 
previous man. At the end of our very long line of fully grown men, we would find a nearly eight- 
foot-tall man who, based on our logic, would also be “short.” It is obvious that we must have 
made some sort of error. 

The same is true of our vaccination schedule. Many likely would agree that a single vaccine 
administered during an infectious disease epidemic is “reasonable.” Furthermore, we would 
likely agree that the addition of one more vaccine would not suddenly make the schedule 
unreasonable. However, we now find ourselves “reasonably” administering seventy doses of 
sixteen vaccines to children, and we have the same perplexed feeling we might have when trying 
to explain why a man who is eight feet tall is “short.” We can no longer justify the vaccination 
schedule in this way. We must not judge a vaccine in relation to previously scheduled vaccines 
but rather on its merit as an independent entity. 

My aim is not to denounce utilitarianism. I seek to examine its application to the United 
States’ compulsory childhood vaccination program. As Harvard Professor Michael Sandel writes 
in his book Justice, “The most glaring weakness of utilitarianism, many argue, is that it fails to 
respect individual rights.” 46 I agree with this statement and, precisely for this reason, I contend 
that it is essential to ascertain whether the vaccination schedule our nation imposes on its 
children is truly for the greatest good. To accomplish the utilitarian’s greatest good, the benefits 
of vaccination must verifiably outweigh great costs and suffering. Whether the benefits truly 
yield a tremendous good is simply unknown—and without this knowledge, the utilitarian’s 



burden of proof is unmet, and utilitarianism cannot justify this program. 

As individuals, we will always act in our own best interest to the best of our ability. Without 
proof that compulsory vaccination is, in fact, what brings the greatest good to the greatest 
number, there is no utilitarian justification for us to sacrifice our individual rights to do what we 
discern is best for ourselves and our children. 



Part II 


NARRATIVES AND THE ECHOES OF “OMELAS” 

THE CHILDREN, THE MILITARY, AND THE ADULTS 


The biggest difference in environmental exposures that happened during those three short years 
was the increase in their vaccines . . . 

—Gay Tate, PhD, LSW, MLSP 


What if it were true that the way we now vaccinate our children causes more death, chronic 
disease, and disability than it prevents in America? 

—Judy Converse, MPH, RD, LD 


I deeply regret my decision to allow Zeda to get this shot. She has lost all quality of life. I would 
do anything to get her better, but no one has any answers for me. The doctors still don’t believe 
it was the vaccine. 


—Amy Pingel 


Unfortunately, these brave defenders of our freedom are defenseless against the mandatory use 
of dangerous vaccines, such as the anthrax vaccine. 

—Capt. Richard Rovet, RN, BSN, B-C (USAF, ret) 


Publisher’s Note: Ursula K. Le Guin’s short story “The Ones Who Walk Away 
from Ornelas” appears here in the print version of Vaccine Epidemic. 
Unfortunately, it is not available for the electronic edition. It is widely available 
elsewhere, and we encourage you to read it before continuing with Part II of 

Vaccine Epidemic. 



Chapter Eleven 


THREE SHORT YEARS 

Gay Tate, PhD, LSW, MLSP 


Not many things can compare to the heartache of helplessly watching your young child lose 
developmental skills and regress into a world of mental confusion and physical pain. This is 
something you would never wish on any parent. Sadly, I have had to face this challenge not 
once, but twice. My name is Gay Tate, and I am a mother, former scientist, and practicing 
psychotherapist. My husband Allen and I have three children, ages twenty-one, eighteen, and 
fourteen. Our oldest was born in 1989 and was vaccinated according to the recommended 
schedule of the 1980s. He has always been strong and healthy. Our two younger children, born in 
1992 and 1996, received their vaccinations according to a sharply expanded vaccination 
schedule, beginning at twelve hours old—it was the schedule typically followed for American 
children born in the 1990s. They have both been diagnosed with autism. 

They are not alone. 

This series of events and outcomes has repeated with thousands of other children and families, 
and autistic spectrum disorders have reached epidemic levels in this country. My family has 
experienced, firsthand and from the beginning, the unfolding of what I believe to be a man-made 
catastrophe. In less than two decades, we have moved from needing to explain what “autism” is, 
since so few had ever seen a person with autism, to seeing autism studies offered as a major in 
college. 

This is our story. 

Young Allen, my firstborn, was almost three years old when I was expecting my second child. 
I had left a rather intense and demanding life as a research scientist to experience motherhood 
full-time. Allen was sweet, precociously verbal, and very excited to be getting a new brother or 
sister. My pregnancy was smooth and uneventful, and Kenny was born in June, big and healthy, 
the day before my fourth wedding anniversary. Life was hectic, but good. 

During his first year, Kenny hit his developmental milestones. He was good-natured, had a 
great appetite, and grew well. At his four-month well visit, he had developed a wheeze following 
a cold. His doctor prescribed a wide-spectrum antibiotic and a nebulizer, and because he was 
running a fever, she agreed to postpone his four-month round of vaccines for a week or two. Ten 
days later, although he still had a wheeze, he was not running a fever, and we went ahead with 
his shots. With time and a couple more rounds of antibiotics, his wheeze eventually resolved and 



he continued to grow and progress. 

I remember that Kenny spoke fifteen words at fifteen months old, just like his big brother. 
However, I was concerned that he was not walking yet and even seemed oddly fearful of cruising 
at times. When I reported this to his pediatrician, I was told not to worry: “Big babies are lazy, 
he’d rather talk than walk, the intellectual type.” The doctor was mildly concerned, however, 
because his head size had increased and veered off his growth curve slightly. Still, he gave 
Kenny his MMR vaccine. Just to be sure, off we went for a skull X-ray and ultrasound. Both 
were normal, no problem; but by eighteen months I was aware of a significant change. Kenny 
had slowed down. He spoke less and tended to sit in one spot, often with his head tilted to one 
side as if it was too heavy. He still was not walking on his own. Again, the doctor tried to 
reassure me that boys are slower to develop and that we should give him until twenty months to 
walk on his own. In my gut, I knew something was very wrong, but the people around me 
dismissed and minimized my concerns. It was a lonely and dreadful feeling. 

Then Kenny’s disposition, which always had been sunny and affectionate, began to take on a 
quality of misery. Kenny often seemed disconnected, hypersensitive, and fearful. He was 
obsessed with ceiling fans and lights, and started to wake up many nights either laughing 
uncontrollably or screaming in pain from diarrhea. By now, my husband was very concerned. At 
age two and a half, the pediatrician finally agreed that Kenny showed developmental delays in all 
areas and recommended a specialist’s evaluation. I was desperate to know what this meant for 
his future, but doctors said that it would take a couple of years before anyone could say for sure. 
We would just have to wait and see. In the meantime, Kenny qualified for early intervention 
services. I watched Kenny constantly, calculating his every move in terms of the developmental 
charts. It sometimes took conscious effort to pull my eyes off him to pay attention to Allen, 
which added more guilt to my emotional load. We were also now on the treadmill of endless 
speech, physical, and occupational therapy sessions, usually with Kenny screaming, me 
sweating, and Allen trudging along with a toy and a book. 

As Kenny made progress in some areas, new behaviors emerged. For example, as his walking 
improved, he went up on his toes and flapped his hands. As we got some language back, he 
began to verbalize with endless, loud eeeeeeeeee sounds. Moreover, he was obsessed with 
videos. 

Discontent to wait years for an answer, I did my own research and concluded that Kenny’s 
behaviors fit the criteria for autism. As surprising as it might sound in today’s world, my doctors 
and therapists again minimized my concerns and tried to talk me out of it. Developmental delays, 
yes; some sensory issues, maybe; but not autism. It was early 1995, and the wave of regressive 
autism that is so prevalent today was just beginning. It was not until Kenny was nearly four and I 
was pregnant with my third child that I was gendy informed that Kenny was “moderately to 
severely autistic,” as though it would be a terrible shock. I was past shock and it was certainly 
not news to me—I knew well before the “professionals.” 

I also could not get satisfactory answers about all the physical maladies afflicting Kenny. His 
nose was constantly stuffy. He had crust behind his ears and nearly nonstop diaper rash. When I 
asked about his eyes rolling back in his head, the doctor said that as long as Kenny could respond 
to my voice when it happened, it was not a seizure (good ... I think . . . but what was it?). The 
diarrhea was the worst, though—foul and discolored. It was obviously so painful for him. He 
would burst into tears and the diarrhea would start, sometimes so often that his bottom would 



bleed. It was heart wrenching to see, and it just didn’t make sense. He had been fine and was 
born healthy and beautiful. I was from a medical family with a strong background in science and 
was not aware of any disorders with this timing and this particular array of symptoms. He just 
seemed so sick. 

I bounced for a while between anger and grief distorted into a form of aggressive industry. My 
husband Allen and I found a program that favored dropping diagnostic labels and treating 
problems like Kenny’s as a brain injury. We hired a caregiver, attended a weeklong intensive 
training, and put together an extensive physical, behavioral, and academic program for Kenny. 
We tried a different diet, sound and smell therapies, set up a special gym, and looked at endless 
flashcards and photographs. My husband Allen, our caregiver, and I spent many hours doing 
creeping and crawling strengthening exercises with Kenny through the house, and we did 
patterning therapy most mornings with another family whose daughter had developmental 
delays. I can still remember young Allen demonstrating the patterning technique and coaxing the 
younger kids up onto the training table. It felt better for all of us to be doing something, and it 
did help—Kenny was getting stronger. 

In the middle of putting this all together, my daughter Olivia was born. She was a joy, bright 
and curious, and always engaged with the people and activities around her. By now, Allen was 
seven, doing well in school and playing soccer. I was doing OK. When I started to feel sorry for 
myself, and overwhelmed by Kenny’s disabilities, I told myself that I could handle it. I tried not 
to think, “Why my child?” but rather “Why not? There are no guarantees.” With intensive work, 
he would get better. I had struck a fragile balance and life went on. 

Olivia continued to flourish, and was more active and social than even young Allen had been 
at her age. She was physically precocious and had easily hit all her developmental milestones by 
her eighteen-month checkup, when she was given the MMR vaccine. (I can still remember the 
nurse practitioner’s panic that Olivia, for some reason, had not been given the MMR at an earlier 
visit.) At two years old, she knew colors and shapes and loved the alphabet. However, I noticed 
that a change was occurring. In stores, she began rubbing the rugs instead of focusing on 
shopping, and although she knew many words, she wasn’t stringing them together. When I 
expressed my uneasiness, friends and family told me I was understandably a little paranoid after 
dealing with Kenny’s development. After all, the pediatrician had never found any cause for 
concern at her well visits. I latched onto this and managed to stay in denial for a few more 
months. 

In late 1998, I was in New York City attending a conference on autism, hoping to gather the 
latest information for Kenny’s program. Parent groups, along with a small but growing group of 
medical researchers, were mobilizing, trying to figure out what was happening to so many 
children. At the end of the day, I remember listening to a talk on a new developmental screening 
called a CHAT test (Checklist for Autism in Toddlers). Apparently, a lack of forefinger pointing 
at objects in a young toddler’s behavior was the single most telling sign in predicting autism. It 
hit me with such force—Olivia had stopped pointing. Within seconds, my denial disappeared, 
and I felt as if someone had pushed me into an empty elevator shaft. To this day, I can still 
remember the suddenness of the realization and physical shock that Olivia was regressing toward 
autism. I am not sure how I made it home to Pennsylvania. 

Over the next year, despite private speech therapy, my daughter’s language slipped away and 
was replaced by occasional inappropriate words and phrases from Barney videos. Her behavior 



changed from outgoing and curious to fearful and rigid. She cried a lot, and her facial 
expressions took on a distant, even bewildered, look. At three and a half, she was officially 
diagnosed with autism, and I was utterly heartbroken. I was no longer even superficially OK. I 
could not fathom how I would get through this again. 

For a while, I struggled with feeling depressed and overwhelmed. Everyone has a limit, and I 
had reached mine. Nevertheless, I tried to keep my game face on and keep moving forward with 
interventions for Olivia. At this point, we scaled back Kenny’s home program because he had 
entered school full-time as one of four boys in the first autism support classroom in our district. 

We were still exhausted from the many nights Kenny would wake and stay up. From age three 
to almost nine, he slept on the couch in our den, often not more than four or five hours. In 
addition, our caregiver, only nineteen when we hired her, had understandably moved on with a 
new career, and finding a reliable replacement had been challenging. It was a difficult period. 
Looking back, I realize that I was also incredibly sad. Grief after an autism diagnosis is difficult 
to process. For me, it felt like there was no time, as if the window of opportunity would close for 
turning things around if I relaxed or got lost in emotions. There was a sense that I was never 
finished, that I hadn’t done enough or had missed something crucial. There was a lot of guilt. 

Eventually, though, things began to look up a bit. After a failed attempt at regular preschool, 
Olivia began attending a full-time autism support class. By this time, children with a PDD 
(pervasive developmental disorder) or autism diagnosis were not so rare and services had to 
adjust. I worried that a full-time preschool program would be too much for her, but she seemed 
to enjoy it, bus ride and all. Around the same time, we found a wonderful new caregiver. Young 
Allen had become quite involved with traveling soccer and basketball teams, guitar and dance 
lessons, and this gave his dad (coach) and me more time to support him and attend his games and 
performances together. Also, with the help of a good Defeat Autism Now! (DAN) doctor and 
developmental pediatrician, we were able to calm Kenny’s raging intestines. Improving his 
intestinal health, along with a low dose of Risperdal, helped him finally sleep though the night 
and tolerate sleeping upstairs in his own room in a regular bed. 

Over the next few years, we chiseled away at Kenny and Olivia’s physical symptoms and 
behaviors with various prescription medications, supplements, diets, and therapies. Nothing 
dramatic happened with either child, just slow, steady progress. Both children had developed 
some very basic functional language. Although still in pull-ups, Kenny’s muscle tone had 
improved, and he seemed happier and more comfortable in his own skin. Olivia sometimes 
struggled with anxiety and obsessive-compulsive tendencies, but she loved the structure of 
school and asked to go every day. Our district had developed a good autism support program and 
both kids had excellent, committed teachers and therapists. However, what seemed to be lacking 
there, and everywhere, was alarm—recognition that something very wrong was happening and 
causing autism diagnoses to skyrocket. In one school district, in just six years, the need for 
autism support had ballooned from Kenny’s original class of four boys to seven full-time 
classrooms at the elementary school level! 

In 2005, after sixteen years of being home full-time, I decided to venture out to go to graduate 
school, part-time, for a master’s degree in clinical social work. Yes, it was still true that our 
family’s needs and complexities were daunting, but I felt we had reached a comfortable 
equilibrium that could accommodate my new goals. However, although I finished my master’s 
program, a challenge we could not have fully anticipated was the powerful impact of puberty on 



Kenny and Olivia. Again, this was uncharted territory with this new wave of sick children. 

During the first year of middle school, Kenny, usually sweet and cooperative, had some 
episodes of aggression with teachers and aides who were not familiar with his signals and 
behaviors. His school called Allen and me into several meetings with the rest of his team and the 
situation was easily resolved. Then, at age fifteen, the day after Christmas, Kenny had a massive 
grand mal seizure. Allen was coming back from driving young Allen to the airport on his way to 
a basketball tournament, and I was home alone with Kenny and Olivia. I had taken Kenny to sit 
on the toilet when he started to seize. He was fully grown by then and in the small bathroom, 
there was no place to get him down to the floor without one of us being injured. I don’t 
remember how I dialed 911, but I did. Inexplicably, they did not arrive for fifteen minutes. In 
that time, his breathing stopped and started several times, and I had trouble finding a consistent 
pulse. When the paramedics finally arrived, they hustled me out of the house and began working 
on Kenny. I remember sobbing in our driveway while Olivia smoothed my hair and wiped tears 
off my cheeks. The ambulance transported Kenny to our local hospital, and then quickly airlifted 
him to Children’s Hospital in Philadelphia. He was in intensive care and neurology for a week 
and has been on seizure medication ever since. I believe that if this had happened during the 
night or I had not been nearby, he would have died. 

Olivia began middle school and her menstrual period at about the same time, in the fall of 
2008. Her anxiety and obsessive-compulsive disorder (OCD) symptoms had already been 
escalating and the erratic cycle of hormone activity put them over the top. The girl who had 
loved to go to school now had more and more days of either lashing out physically at teachers 
and aides or curling up in a ball in the foyer of her classroom. Several times, her school asked me 
to come pick her up because she had her period and refused help in taking care of her hygiene 
needs. In January, our developmental pediatrician directed us to an adolescent specialist who 
suggested putting her on birth control pills to regulate her periods to four times a year. The 
doctor encouraged us to weather any early, unpleasant side effects, and stick with the pills for at 
least six months. She was miserable and we were desperate, so we tried it. Olivia went downhill 
fast, and her behavior deteriorated even more. In May of that year, a boy in her class had his first 
seizure. Olivia apparently became very agitated by the unusual activity in the classroom and 
began throwing things. When the paramedics arrived, she went after them, trying to shove them 
away from her classmate. That afternoon, her assistant principal informed me that she could not 
return to school because she was a threat to the safety of other students. 

During the first few weeks at home, she spent most of the time in her bed, under covers. She 
looked haunted and miserable. We brought food to her and had to encourage her to eat. I could 
not get her in the bathtub for two weeks. It was so painful to see her suffering so much and 
unable to explain how she felt. When she did come downstairs occasionally, she sat in one spot 
on a wooden chest, but not on couches or chairs. This went on for several months. When her 
homebound tutoring began, her teacher sometimes had to work with her from the side of her bed. 
Olivia had always been physically talented and inclined. She loved to swim in our backyard 
pool, roller skate, and do yard work with Dad. All of that stopped. Olivia did not go outside for 
four months, and it felt like we had lost her all over again. It was devastating. 

Over the past year, we have weaned her off hormones and worked more with supplements to 
restore normal neurotransmitter levels. Five months ago, Olivia was able to tolerate attending a 
specialized autism support class in an alternative school. It took two hours to coax her into the 
building, but she has been able to build up slowly, in half hour increments, to a full school day. 



We are very proud of her courage and progress. However, her OCD symptoms remain a 
challenge for her and for others in the classroom, and these symptoms often rule our home. 

Just as we were rejoicing over her school achievements, Olivia had her first seizure. Although 
it was not as life threatening as Kenny’s, it brought her patient and unflappable father and me to 
tears. 

And so our story goes. Just as we begin to exhale, or think we cannot possibly dig any deeper 
for strength, another scary challenge comes along that needs to be added to our pile of worries 
and uncertainties. At this stage, however, what is not uncertain for us anymore is that Kenny and 
Olivia’s symptoms, which are labeled as “autism,” are really symptoms of vaccine damage and 
mercury toxicity. The full realization of this came slowly, with times of resistance and disbelief, 
probably for several reasons. First, neither child had a sudden and obvious adverse reaction. In 
hindsight, Kenny had shown more of a slow deterioration with each round of vaccinations. 
Olivia’s regression had been a little steeper, and seemed to begin around the time of her MMR, 
at around eighteen months. Second, they were born at the beginning of the autism epidemic, 
particularly Kenny. Looking back, I remember monitoring both children, as instructed, 
immediately following each round of shots, for symptoms such as “extremely rare” high-pitched 
screaming. However, I was not looking for any delayed signs of an adverse reaction, and 
therefore, did not connect later problems to their vaccines. I doubt if many parents did, especially 
back then. In the early 1990s, parents and most pediatricians had never seen this kind of physical 
deterioration and developmental regression in formerly healthy, normal toddlers. Today, less 
than twenty years later, with 1 percent of American children developing autism, the appearance 
of autistic symptoms is a major concern among new parents, and pediatricians now routinely 
screen toddlers at well visits. 

Another source for my disbelief that vaccines could have caused such harm to my children is 
my age and background. I was born in the 1950s and was very aware of the excitement over the 
polio vaccine. My mother was a physical therapist, trained at a time when the career was in its 
early stages. In our home, I remember that she prominently displayed a framed picture from a 
magazine article about her working with a child with polio. My father was a family doctor and 
we lived in the country around horses and cows. We were not concerned if I fell and scraped my 
knees because a tetanus shot would save me. For several years, my older sister was one of the 
pediatric nurse practitioners doing well baby visits at the large pediatric practice where I 
eventually took my children. The belief system was (and for many still is) that vaccines were one 
of the greatest achievements of modern medicine, and it was irresponsible and very risky not to 
vaccinate your child. It was a powerful message all around me that eventually clouded my 
common sense and contributed to a disconnect between what I learned about the development of 
the immune system in graduate school and research, and the delivery of so many vaccines so 
early, beginning in the first twenty-four hours of life. 

Although not from a medical family, my husband’s parents raised him with a powerful belief 
system as well. He was a molecular biologist by training and we had met and briefly worked 
together in a research lab at New York University Medical Center. After a couple of years, he 
returned to graduate school for an MBA. With that combination of skills, he was quickly, and 
suitably, snapped up by the pharmaceutical industry. Even though he was never directly involved 
with vaccines, his work culture, understandably, had an impact on the process of piecing together 
what had happened to our children. 



To be clear, I am not anti-vaccine. I am for safer vaccines and vaccination choice. Vaccines 
serve as important tools for controlling certain infectious diseases. Nevertheless, the reality is 
that they are not miracles; they are medicines, with potentially negative side effects expressed 
differently in different people and under different conditions. The side effects are additive with 
each individual vaccine as well as from combinations. From my graduate studies, I came to 
appreciate how highly evolved and intricately balanced the immune response is, and that one of 
the main tasks of the developing immune system in the first months of a child’s life is to learn to 
differentiate between what is self and what is foreign. This is exactly when our vaccination 
schedule is applied most aggressively, artificially stimulating an immune response via an 
unnatural route of infection. It follows that some children, perhaps because they are sick or have 
a family history of autoimmune disorders (like mine do), will simply not be able to tolerate this 
bombardment, and chronic, systemic damage will likely ensue. All of this I knew intellectually 
(pangs of guilt). Yet when our government suddenly increased the number of vaccines in the 
early 1990s, the “vaccines are good and necessary” message somehow superseded my ability to 
make the connections. I put my faith in the pediatric experts to keep me up to date on the best 
and safest infant care. 

The difference in the vaccination schedule in the three years between Allen and Kenny was 
dramatic. Our government had more than doubled the number of shots in the first six months, 
and they were also given earlier, beginning on the day of birth. However, I believe the most 
damaging aspect of the change was the sharp increase in the amount of mercury that Kenny, and 
later Olivia, received. Their pediatricians gave Kenny and Olivia the additional hepatitis B and 
haemophilus influenzae type b (Hib) vaccines, both containing the preservative thimerosal, 
which is 50 percent ethylmercury by weight. Mercury is a potent neurotoxin, and very damaging 
to the immune system. Kenny and Olivia each received three times the amount of mercury, 
beginning just days after birth, as Allen. Those in charge of the vaccination schedule apparently 
forgot to add up the amount of mercury that American children would receive because of the 
added shots. How careless! Even worse, how reprehensible to continue, to this day, to publicly 
deny the damage that was done. 

How do I know Kenny and Olivia suffered from mercury toxicity? I have test results. We had 
each child’s porphyrins tested. Porphyrins are derivatives of the heme synthesis pathway and are 
normally found in urine. Variations in urinary porphyrin metabolite patterns can be used to 
measure the overall body burden and toxicity of mercury, as well as other heavy metals and 
toxins. I can still remember staring, through angry tears, at the results of my three children’s 
porphyrin profile tests. Kenny, cognitively and physically the most affected child, showed the 
highest level of mercury toxicity. Olivia, less affected, showed clear but less toxicity, and Allen’s 
results showed no evidence of mercury toxicity at all. All three children shared the same parents, 
food, water, air, time spent nursing, and even the time of year they were born. The biggest 
difference in environmental exposures that happened during those three short years was the 
increase in their vaccines. There it was, clear data from my own family and a microcosm of what 
had happened to so many children. A sudden increase in autism, beginning in the 1990s, that 
coincided with a change in a single set of exposures—vaccines, received by all children in our 
country without regard to genetics, diet, socioeconomic status, geography, or quality of medical 
care. 

Yes, my family has ridden the wave of this tragic, man-made disaster from the beginning. 
Autism, practically unknown when young Allen was born, now affects 1 percent of our 



population and one in seventy boys. The pain and sickness it has caused the affected children and 
the toll it has taken on families is incalculable. Marriages have been hard hit, and the divorce rate 
is high. Fortunately, Allen and I have become tight partners during the last twenty years, but we 
struggle to find time for each other and respite from the full-time care needed for Kenny and 
Olivia. 

Siblings are tremendously affected, not only as children, but also as adults who will carry the 
burden and face the challenges of the next generation. Young Allen has been an incredible older 
brother, from the beginning, in so many ways. As a young boy, he would carefully practice the 
best and most informative ways to explain Kenny’s behaviors before a new friend came over. I 
can still remember his sad and stoic face when I told him that Olivia was going to need speech 
and some other therapies, like Kenny. He dug in and helped with her therapy. In high school, he 
would announce autism fundraisers, and urge other students to participate in autism walks and 
races. As a young man in college, he has expanded his advocacy to writing and speaking, as part 
of his involvement with such groups as the Elizabeth Birt Center for Autism Law and Advocacy 
(EBCALA) and the Center for Personal Rights. You will again be introduced to young Allen, as 
he is the author of chapter 10 of this book, “The Greater Good.” Watching Allen with his brother 
and sister through the years and seeing his advocacy for children like them, who may be 
susceptible to vaccine regression, has been a quiet, steady lesson in unconditional love. 

More than a few times, people have told me what an amazing kid Allen is. Then with the very 
best intentions, they mention that growing up with Kenny and Olivia must have given him extra 
compassion and maturity. Alternatively, people will comment on how very patient (my husband) 
Allen and I are, that we are the right people to be raising Kenny and Olivia. I thank them, and 
there is truth to what they say. However, a part of me bristles. Allen was an amazing four-year- 
old long before the word autism came into his life; my husband and I have always been patient 
people. One thing did not have to happen for the other to be true. The vaccine damage to Kenny 
and Olivia should not have happened at all. They and thousands of other children have been 
denied the opportunity to achieve their full potential at a great cost to our society, both 
financially and in terms of human resources. I don’t want people to neatly arrange any part of 
this unnecessary tragedy in their heads. I don’t want this to happen to anyone else. 

With that in mind, I urge those who know the story of our family to pay close attention to the 
vaccine injury debate, to learn about the autism epidemic and the growing epidemics of 
neurological and autoimmune disorders happening today, and to demand both informed consent 
and a safer, individualized vaccination schedule from our public health officials. 



Chapter Twelve 


PEDIATRICS: SICK IS THE NEW HEALTHY 

Judy Converse, MPH, RD, LD 


I am struck by the contrasts in a certain three doctors I know. Two are pediatricians and the third 
is a renowned surgeon with expertise in immunology. 

The first pediatrician’s career included—in addition to a busy practice spanning three decades 
—defining and promoting health and immunization policy in conjunction with his state health 
department and an Ivy League university. It also included years of volunteer work for the autism 
community. He is a recognized expert witness in litigation related to vaccine injury. He is 
happily married to his first wife and has four children and twelve grandchildren. 

The other pediatrician received his medical degree from the same Ivy League university, 
served in the National Health Service, has a master’s degree in public health in addition to his 
medical degree, and has practiced with no particularly distinguishing achievements. He is 
married and has two children. 

One unequivocally supports vaccination to the fullest, believes all vaccines are safe and 
effective, and vaccinates children daily without the slightest hesitation. The other now accepts 
the possibility that vaccines can trigger autism in susceptible children, supports findings that 
show a link between inflammatory bowel disease and MMR vaccine, and questions the current 
pediatric vaccination schedule. 

One is knowledgeable about food allergies and sensitivities, and encourages special diets to 
mitigate them. The other is not informed about these issues, and has advocated the use of asthma 
medication for children with multiple food allergies but no asthma symptoms. 

One has a grandchild with autism. The other has a child who committed suicide. 

One operates within the status quo of pediatrics, assiduously following the guidelines of the 
Centers for Disease Control and Prevention (CDC) or American Academy of Pediatrics (AAP) in 
practice. The other is aghast by the degree of chronic illness and disability that has become 
normal in children in the new millennium, is relieved to be retired from practice because of this, 
and hopes for a dramatic change in his field. 

For years, we were patrons of the pediatrician who seemed unable to answer my questions 
with anything other than broad-stroke missives from the CDC or the AAP. My son didn’t 
particularly like or trust him. He once told us that rice was not allowed on gluten-free diets (not 



true), and his head nurse did not know what a gliadin antibody test was (it checks gluten 
sensitivity; my son’s test results are highly positive). Like many of the parents I’ve met in my 
pediatric nutrition care practice, I’ve felt frustrated by having a pediatrician who not only didn’t 
understand our healthcare needs but was not interested in them, and much to our dismay, neither 
was anyone on his staff. He continues to practice, unfettered by controversy. 

The other pediatrician described here is a former neighbor of mine, who is retired. In spite of 
his spotless record, expertise, and tireless service, he has been marginalized for investigating 
vaccine safety. He is trivialized for speaking up about the possible role of vaccines as a trigger 
for autism, seizures, sudden infant death syndrome (SIDS), autoimmune disorders and allergies 
in children, and shaken baby syndrome (SBS)—even though any vaccine package insert states 
that the product inside may trigger seizures, death, or allergic reactions, among many other 
adverse events. 

I would like to have a pediatrician like him. He has an impeccable reputation among his 
patients, is kind and caring, and is an independent thinker who listens and then answers questions 
thoughtfully. My son knows him, likes him, trusts him, and always has—even when he was a 
young toddler with sensory issues that made him anxious around almost anybody. He felt 
instantly comforted by this man’s reassuring manner with kids. When this doctor has no answer, 
he says so and directs me to someone who might know more. Unfortunately, I can’t have him or 
a younger, unretired version of him as my pediatrician. A pediatrician who questions vaccines is 
not only unwelcome among his peers and professional organizations but is cast aside as 
unscientific, intellectually feeble, and even unpatriotic—a knee-jerk reaction that smacks of bias 
and zealotry. 

I use the other pediatrician only because he is available. He is all that our beleaguered 
healthcare system sanctions. Insurance pays for doctors like him, but not for the ones who think 
independently. This pediatrician’s scope of practice is in lockstep with what the health insurance 
industry dictates, which, in turn, is in lockstep with what the pharmaceutical industry dictates. If 
there is no need for prescription drugs or vaccines, there is no need for this pediatrician; indeed, 
we rarely see him. I am sure he is a good, kind, and even smart man. Why did he stop thinking 
independently and critically? 

Imagine your child off drugs. All drugs. No antibiotics, vaccines, reflux medication, laxatives, 
statins, antipsychotics, sleep medication, stimulants, antidepressants, seizure meds, insulin, 
steroids, nebulizers, antiinflammatories, suppositories, or anything else I’ve missed. Imagine 
your child being so healthy that perhaps just one thing from this list is needed every five years or 
so. If you were born before 1970, you grew up with few drugs and vaccines. Odds favor 
polypharmacy for those born after 1990 or 1995. 1 If your child never used any of these things, 
would there be any reason left to go to the pediatrician? What else would be offered for care if 
not a medication or a shot? Incredibly, it is now the norm to turn the pharmaceutical spigot on 
children, starting at birth—and nobody blinks. I often ponder the colossal profitability of this. 
Through a persistent, pervasive hypnosis from pediatricians, news outlets, print ads, web content, 
governmental press, TV programs, and magazines, parents are being taught that it is normal to 
have a child who can’t talk, poop, walk, eat, digest food, grow, attend school, or perhaps even 
breathe without the benefit of a litany of medications and vaccines. Worse, we are conditioned to 
believe that children who don’t join in are somehow not normal, or—perhaps more inexplicable 
—that they are a danger to children who do submit to the dozens of vaccines, antibiotics, and 
drugs. It is arguably the other way around, but that’s another conversation. 


In the same time frame in which giving babies and children dozens of drugs and vaccines 
became normal, our children have gotten sicker, not healthier. It cannot be claimed that this style 
of healthcare works. My vantage point on this is different from your pediatrician’s, by virtue of a 
different training in child health. I am a registered dietitian, and I have an undergraduate degree 
in nutrition sciences and a master’s degree in public health nutrition. This training taught me that 
nutrition status is what drives a child’s ability to fight infections. Low nutrition potentiates 
susceptibility to infection, and nutrition status declines during infection. 2 Ample and strong data 
agree—data that show that one-third to one-half of the millions of deaths in children across the 
world, caused by measles, diarrheal diseases, pneumonia, AIDS, and malaria, are due to 
undernutrition, not undervaccination. 3 Data show that even mild malnutrition (the kind I see in 
practice here in the United States, especially in kids with autism) changes how often kids get sick 
and whether they live or die from an infectious disease. 4 

I was taught about vaccines too. When I finished a graduate degree in public health in 1988, 
nutrition and vaccines were not presented as mutually exclusive tools for maternal, infant, and 
child health. Now it seems that data on child nutrition are ignored—and parents are told that the 
only way to have healthy children is to fully vaccinate them. This is a myth that the body of 
evidence in child nutrition does not support. What is well supported is that nutrition drives 
learning, growth, development, and immune function in children. Look at it this way: For your 
child’s first year of life, if you could afford only a box full of the thirty-odd vaccine doses now 
recommended for zero-to-twelve-month-old infants or a year’s supply of nutritious food, which 
would you rather have? 

I was trained to uphold the CDC’s goals and objectives for public health. In 1988, its “goal 
number 1” for the year 2000 was to “increase span of health life.” 5 It is not difficult to see that 
American public health policy has failed at this: Data from several sources show that, for the first 
time in U.S. history, children’s life expectancies may be shorter than their parents’. 6 Despite the 
rapidly growing vaccination schedule, American children are more chronically ill and disabled 
than ever. They are more likely to die as babies than the children in more than forty other 
countries. We have an abysmal infant mortality ranking that has done nothing but slide from bad 
to worse since the 1950s. Children in the United States today have much higher rates of asthma, 
autism, diabetes, Crohn’s disease, epilepsy, life-threatening food allergies, obesity, ADHD, 
learning and behavioral disorders, and suicide than kids did in the 1980s, when fewer 
vaccinations were given. 

Were these genetic phenomena unnoticed before? Martha Herbert, a Harvard neurologist who 
also holds a PhD, put it this way: “Genes load the gun, but the environment pulls the trigger.” 
The one trigger we pull dozens more times than ever before is vaccination. Children now get 
seventy doses of sixteen different vaccines through age eighteen. Among possible causes of the 
health problems plaguing our children are immune dysregulation and toxic exposures, so we 
must examine the role of vaccines as possible triggers. 

What if it were true that the way we now vaccinate children causes more death, chronic 
disease, and disability than it prevents in America? Blanket assurances that this can’t happen are 
naive. Pharma-funded studies to diffuse concern—whether the money flows first through 
university foundations, hospitals, or nonprofits—are obviously flawed, inherently biased, and 
can’t yield clear information. I am disturbed by how sick the children are who I meet each week 
in practice, but I am more concerned that their pediatricians seem nonchalant. They are like my 


pediatrician—not well informed beyond pharma-driven information, not thinking critically, not 
using their training and skills to the fullest, and bending to the dictates of the insurance and 
pharmaceutical industries, who ultimately underwrite what they do every day. Is this the best we 
can offer? 

My graduate training fully indoctrinated me in the reasons for vaccination. I need no 
instruction on its touted benefits. I was also privileged to have classmates in graduate school at 
the University of Hawaii who were doctors, nurses, and health workers from all over the world. 
As a haole (white) U.S. mainlander, I was in the minority. They had lived or worked in places 
like Vanuatu, Papua New Guinea, or Karachi, Pakistan, where they had seen children die of 
measles. They were from impoverished regions in Africa, Indonesia, or Taiwan, where children 
die of infectious diseases more often than in the United States. I understand what it means to lose 
children to preventable deaths. I also watched my brother die a slow, agonizing death from AIDS 
—a disease whose very existence some trace to unabashed negligence in the vaccine industry, 7 
and from which the same industry hopes to profit with a new product. 

Any public health training teaches that vaccines do kill some babies and children. I was taught 
that infants who die from vaccine injuries are probably defective and would have died anyway, 
that these are necessary deaths, and that it’s best to weed these children from the gene pool. Even 
then, years before I became a parent of a healthy full-term baby who would nearly die from a 
vaccine injury, this shocked me. Is this eugenics? Isn’t public health for all of the public? How 
many parents would like their children’s lives to become necessary collateral damage? Is it 
constitutional to kill or injure some children for the supposed good of others? Is it moral? 

Is it good for others? Read the year-end summaries of reportable diseases in Morbidity 
Mortality Weekly Report, the CDC publication paid for with your tax dollars. Look historically— 
go back and view trends. You will see that infectious diseases wax and wane independent of 
vaccination, which is proof that it takes more than a vaccine to prevent a disease. You’ll see 
discussions over the years about risks and benefits of preventive and treatment strategies, and 
research on how infectious diseases move through populations, what makes some of us die, what 
lets some of us live, and why some of us get no illness at all. It is never just about a vaccine. 

The last physician in my story knew this. Francis Moore, MD, was the late-in-life spouse of 
my husband’s grandmother, Kathryn Saltonstall. Both knew well what my son had endured from 
an adverse reaction at birth to the newborn hepatitis B vaccine; both knew of my testimony 
before a congressional subcommittee on this in 1999, and both knew I wrote a searing personal 
memoir about this family debacle. 8 

Some readers might recognize Dr. Moore’s name. He was a Moseley Professor of Surgery, 
emeritus, at Harvard Medical School. He maintained an address on campus well into his eighties. 
He was surgeon-in-chief at Brigham and Women’s Hospital in Boston. His accomplishments are 
too numerous to list. Hailed as one of the greatest surgeons of the twentieth century, he 
pioneered techniques in organ transplantation and the metabolic support of surgical patients. He 
led the team that performed the first successful human organ transplant—a kidney transplant in 
identical twins—in 1954. Dr. Moore authored hundreds of medical articles and six books, 
including a text that became a standard in the field. By the time I met him, through family 
gatherings, he was mostly busy traveling the globe to receive awards and honoraria, and having 
audiences of dignitaries the world over. Out of sheer respect for his stature in the medical 
community, I never told him my opinions of vaccines—but once I testified before the 


congressional subcommittee reviewing hepatitis B vaccine safety in 1999, of course, he found 
me out. 

The conversation I avoided for years took place when he phoned me to discuss this. As one 
might think, Dr. Moore had a very commanding manner and tone. I was more terrified to take 
this call than I was when I faced off with Henry Waxman (D-CA) at the subcommittee meeting, 
with news cameras rolling. I did not want to disrespect this man who had contributed and 
accomplished so much in his field, or my husband’s grandmother, the kind, gende matriarch of 
the Marion, Massachusetts Saltonstalls. I was certain Dr. Moore was about to crush me, using 
that signature booming voice, with a rant that would effectively bar me, my husband, and my son 
for good from further family discourse. 

That never happened. Dr. Moore was kind. He listened. He was appalled and puzzled that 
newborns were being given hepatitis B vaccine, a shot he felt they could not possibly need. He 
did not know of this policy, though, at the time of our conversation. Babies nationwide had been 
receiving hepatitis B vaccine at birth for about ten years. He described a “window of 
vulnerability” for newborns, from ages zero to two months, in which he felt the immune system 
was too immature to receive a vaccine of any kind, lest it trigger damage. He thanked me for 
contributing my testimony. I hung up and dropped my face in my hands, overwhelmed by this 
unexpected reception from a physician at the zenith of accomplishment in his field, after being 
scoffed at for years by my son’s doctors. 

Dr. Moore’s letter to me is in the appendix. He sent it after our chat on the phone. He calls for 
“absolute avoidance of neonatal vaccination” in this letter. Read it, and wonder: If one of the 
world’s most respected medical achievers had this opinion, but has now passed on, who else of 
his stature can continue this conversation? Where are the sage experts to guide us? If he were 
alive and publicly voicing this point, would he too be dragged through a spurious trial and 
stripped of credentials and authority, as the British General Medical Council did to Dr. Andrew 
Wakefield for his research on vaccines and autism? When our doctors are no longer free to think 
independently, pioneer, investigate, and lead—as Dr. Moore did throughout his career and, as I 
believe, Dr. Wakefield endeavored to do—medicine is truly dead. Our children will suffer the 
most. It then falls upon you, the individual parent, to uphold your right to choose with your 
doctor how you vaccinate your children. It falls on you to investigate, read, explore, defer, or 
simply stop going to pediatricians if all they can offer is rote information and new needles at 
each visit. Support the independent thinkers. As Gandhi said, “First they ignore you, then they 
laugh at you, then they fight you, then you win.” 



Chapter Thirteen 


MY DAUGHTER IS “ONE LESS ” 


Amy Pingel 


I am a single mother of four children, two boys and two girls. We live in Lake Station, Indiana. 
Before my oldest daughter Zeda got sick, we had normal lives. I worked a full-time job. 
Thirteen-year-old Zeda was a cheerleader and straight-A student. She was also a big help to me 
with my other children. She was the daughter every mother dreams of having and her future was 
bright. 

I have always done my best to keep my kids healthy. I made sure they received their wellness 
checkups and they always got whatever vaccines the doctor suggested. All my kids were 
completely healthy aside from simple colds here and there—completely healthy, that is, until it 
was time for Zeda’s well visit on November 5, 2008. Then her life, as she knew it, completely 
changed along with the lives of the rest of our family. 

On November 5, 2008, at her annual checkup, Zeda’s pediatrician suggested that she receive 
the human papillomavirus (HPV) vaccine or, as I know it now, the Gardasil vaccine. I thought, 
“OK, this is what I am supposed to do to keep her healthy.” My doctor said to do it and so we did 
it. I knew absolutely nothing about the vaccine, other than it was for girls her age. The doctor did 
not advise me on any side effects, other than the potential for soreness around the injection site. 

A week after Zeda got the shot, she started to complain that she wasn’t feeling well. She had 
headaches and felt sick to her stomach. Perhaps like other girls at her age, Zeda could be a drama 
queen. So when she told me these things, I would tell her to lie down, murmur to her that she had 
probably had a long day, or give her some Tylenol. It would have never occurred to me that 
those little signs could have been red flags until November 28, three weeks after she received her 
Gardasil vaccine. We were on our way to pick up her little sister from a friend’s house. While in 
the car, Zeda kept dropping her phone. Suddenly, my son said, “Mom, I think something is 
wrong with Zeda!” Zeda was crying, drooling, and her eyes were not looking right. She looked 
to me as if she had just had a seizure, which I recognized because my brother had seizures. I 
rushed her to the nearest emergency room at St. Margaret’s Hospital in Hammond, Indiana. 

Little did I know that this was the beginning of an unbelievable nightmare for Zeda, for me, 
and for our entire family. The ER staff did not even know what was wrong with her. First, they 
accused Zeda of overdosing on drugs. They yelled right in her face, as if she was hard of hearing, 
that she needed to tell them what she had taken. I was scared out of my mind. I had no clue what 



was going on, and these doctors and nurses were screaming at my daughter. Zeda was as scared 
as I was. I believe she knew that something was seriously wrong. She was confused and unable 
to say what she wanted. It wasn’t until she had another major seizure, right in the ER, that the 
staff finally started to take us seriously. Of course, by then, they also had received her drug test 
results, which were negative for any illegal drugs. 

After those first few horrible hours, they transferred Zeda to our local hospital where a 
pediatric neurologist and Zeda’s pediatrician could see her. I thought we would surely get some 
answers there. The doctors started running all kinds of tests. At this point, Zeda was unable to 
say a whole sentence and could only say a few words at a time. She was terrified and was crying 
very hard. Zeda had an MRI, a CAT scan, an EEG, and a spinal tap. Whatever they were looking 
for, they did not find it. Every single test was negative. The MRI did show a “shadow” on the 
right side of her brain, which they treated as viral encephalitis. 

During those four very long days at our local hospital, I began to lose my precious daughter. 
Zeda stopped talking, stopped eating, stopped walking, and started urinating on herself as she 
lost control of her bladder. Even as Zeda’s health deteriorated rapidly, her pediatrician continued 
to say—unbelievably—that she was doing this to herself, that Zeda was “faking” it. 

Words of reason finally came, not from the doctors, but from the nurses who agreed with me 
that something was terribly wrong. Zeda’s symptoms were not taken seriously until a psychiatrist 
came in, tested her, and issued a professional opinion that she wasn’t faking it. One nurse 
suggested we go to a specialty hospital, because we were getting nowhere. We agreed. 

Within forty-five minutes, we were en route to Riley Hospital for Children in Indianapolis. 
Once again, I thought that we would finally get answers. We were not so lucky. Even there, the 
doctors accused Zeda of doing this to herself. They installed twenty-four-hour video surveillance 
on Zeda and monitored her for about two weeks to try to “catch” her in the act of faking it. They 
continued to perform test after test, all of which came back negative. Zeda developed 
uncontrollable movements, an extremely high heart rate (up to 180 beats per minute), and high 
fevers, including one that was 108.7 degrees. At one point, her doctors placed her in a 
“medically-induced coma.” Through all this, they still couldn’t tell us what was wrong or why 
this was happening to Zeda. They opted instead to spend most of their time blaming us and 
trying to prove that Zeda was faking her serious medical problems. Although I repeatedly asked 
if it could be vaccine injury, no one would touch that with a ten-foot pole. Not one medical 
professional would go on the record saying that the Gardasil vaccine did this to Zeda. They 
wouldn’t even say that a vaccine could do this to her. 

Zeda eventually lost lung function and her doctors placed her on a ventilator for several 
months. They also inserted a tracheotomy and feeding tube because she could no longer breathe 
or eat on her own. We were at Riley Hospital for four months and her doctors still could not tell 
us what happened to her, only that they were sure it was not a vaccine reaction. They refused to 
acknowledge Zeda’s vaccine injury despite dozens of cases of similar reactions in previously 
healthy girls following the HPV vaccine. 

Today, Zeda still breathes through her trach and eats with a tube. She is mosdy nonresponsive 
and lives her life in a hospital bed in our living room with round-the-clock care and daily nursing 
visits. This has become the defining struggle of my life. I struggle every single day to do what I 
can to get Zeda better. 



I deeply regret my decision to allow Zeda to get this shot. She has lost all quality of life. I 
would do anything to get her better, but no one has any answers for me. The doctors still don’t 
believe it was the vaccine. Now that she’s sick, no one knows how to help my baby girl. 

Tragically, the number of “Gardasil Girls” like my daughter continues to grow. The Truth 
About Gardasil website (http://tmthaboutgardasil.org) posts many of their stories. The federal 
government added Gardasil as a recommended shot for sixth grade girls in 2008, the same year 
that Zeda received this brand-new vaccine. I can’t help but think, if only ... if only I had read 
the editorial in the New England Journal of Medicine that someone recently showed me 
—“Human Papillomavirus—Reasons for Caution.” 1 It was published two months before Zeda’s 
doctor gave her the Gardasil shot. I now know that pap smears are just as effective, if not more 
effective in preventing cervical cancer. If this isn’t already too much to bear, in the summer of 
2010, the Centers for Disease Control and Prevention’s (CDC) Advisory Committee on 
Immunization Practices added the recommendation that sixth grade boys should now receive the 
HPV vaccine. My sons and my younger daughter will never get this vaccination. We had to 
sacrifice Zeda to learn this hard lesson. 

Even as I have been writing this chapter, another family contacted me to ask for help. They 
said their daughter had the same experience as Zeda. Our heartbreaking reality is now theirs and 
they too are being offered no diagnosis or help from their doctors, but only accusations that their 
daughter is “faking it.” It is heartbreaking to watch this play out for them and to have no help to 
offer. 

Judicial Watch, a nonprofit, nonpartisan watchdog organization, began investigating reports of 
adverse events from the HPV vaccine in 2007 and issued two critical reports detailing the 
adverse outcomes of the vaccine. After reviewing government reports on Gardasil, Tom Fitton, 
president of Judicial Watch, remarked, “The FDA adverse event reports on the HPV vaccine read 
like a catalog of horrors. Any state or local government now beset by Merck’s lobbying 
campaigns to mandate this HPV vaccine for young girls ought to take a look at these adverse 
health reports.” 2 

As of November 17, 2010, there have been 20,978 adverse HPV vaccine reactions reported. 
There are eighty-nine deaths associated with the vaccine. The U.S. Food and Drug 
Administration (FDA) has yet to issue a position on these cases. The Department of Health and 
Human Services (HHS) conceded an HPV vaccine injury-related case on October 5, 2010. 3 

I am here to tell you that I didn’t know the harm vaccines could do. I think many parents are 
like me—they don’t know either. I thought vaccines would keep my children safe and healthy. 
That’s what the doctor told me. I never imagined that a vaccine could do this to my daughter. My 
doctor never told me the risks. No one else did either. I was never shown anything describing 
potential side effects of vaccines. If you do choose to vaccinate, you had better be very 
comfortable about the need for each vaccine, because every time you vaccinate your child, there 
is a risk of severe injury and death. It is crucial that parents understand what is at stake and that 
the choice is theirs to make. I am not telling you not to vaccinate. I am telling you that people 
who pressure you to vaccinate don’t own the consequences. Only you, as parents, do. 


Chapter Fourteen 


A MOTHER-SON STORY 

Sonja Hintz, RN, and Alexander Hintz 


On May 26, 2010, my son Alexander Hintz, acting on his own decision to participate, spoke at 
the American Rally for Personal Rights about his life story and the need for vaccination choice. 
Alex regressed into autism following his childhood vaccinations and recovered from autism 
through biomedical intervention. In his own words, Alex can explain how he developed a 
personal conviction that all parents must have the right to make individual medical decisions for 
their children. 



ALEX: 

I am thirteen years old and in the eighth grade at St. Peter’s Catholic School. 

As a preschooler, I went to Lakeland School in Elkhorn, Wisconsin, where I received special 
education and help in learning important new communication, sensory, and social skills. I 
received physical, occupational, and speech therapy. I met many kids like me and I never thought 
much about it. I could see that other children had challenges. I didn’t think I had any myself. My 
parents put me on a gluten-free, casein-free diet. It made me feel different from the other kids. 

When I was in kindergarten, I attended Lakeland two days and St. Peter’s three half-days each 
week. I felt lonely at St. Peter’s. I wasn’t interested in what the other children were doing. I 
didn’t like loud noises and avoided the gym. At recess, I watched the kids play. My teacher 
helped me a lot at St. Peter’s. She taught me how to be part of a group. She helped me learn my 
letters and colors. In kindergarten, I started working with a tutor. I kept up my speech therapy. In 
addition, this was the year I started to play my first sport—soccer. I remember being scared of 
the coach and the other kids. I remember having no idea how to play this sport. 

My first grade teacher taught me to read my first book. She even noticed I was growing a lot 
more. I think it was because of my special diet. I had become less picky and starting eating new 
foods. In second grade, I continued to receive tutoring and speech therapy. I pretended to be sick 
because I had no friends and wanted to stay at home. 

In third grade, I had to take my tests in a different way. The teacher had to read the test 
questions to me because I had “receptive speech delays.” That meant that I had difficulty 
understanding the meaning of the words and what the questions meant. By the end of third grade, 
I had made some friends and enjoyed school a lot more. My friends were able to write in cursive. 
I still had to print because my hand cramped and hurt. 

The summer after third grade, my parents started taking me for chelation therapy. Chelation 
therapy is the medicine that I received in my arm to drain out the heavy metals in my body. It 
helped me think more clearly and be more active in sports. In just a few weeks, my stick figure 
drawings developed into detailed pictures. I remember drawing myself walking my dog! I could 
also write in cursive. 

Fourth grade was the biggest year of change for me. Chelation helped me with my 
schoolwork. Because of the changes over the summer with chelation, I was able to take written 
tests on my own. It was easier to write out my answers. I also became involved in new sports, 
including flag football. During fifth grade, I started to get better grades. I continued receiving 
tutoring. 

In sixth grade, I was able to do all my schoolwork by myself. I didn’t need tutoring. My 
parents and older sister didn’t need to help me with my homework. I began to receive As and Bs 
on my report card. I started playing tackle football and baseball. In seventh grade, I made a lot of 
friends. I added a new sport—basketball. And I got almost all As. 

I no longer follow a gluten-free diet, and I eat some dairy. I know that the therapies and 
biomedical treatments my parents gave me helped me to get better. I have made a lot of progress 
in the nine years since I was in kindergarten. My kindergarten teacher recently said to me, 
“Wow! Do you remember how we used to have to put cotton balls in your ears so you would 
enter the gym? And today, you play the drums in the gym!” 



My mom tells me that many people don’t understand how children with autism can be helped. 
She says that doctors offering biomedical treatments to children like me are criticized and 
threatened. I just want people to know that there’s another side to this story. I am very lucky that 
my parents made these decisions for me. I am very lucky that my parents had the right to make 
these decisions for me. 



SONJA: 

My son’s medical history is a complicated one and includes two severe vaccine reactions from 
shots that we—my husband and I—were pushed into giving him. 

Alex showed signs of motor delays from birth. He was floppy when lying down and stiff when 
held upright. He did not gain weight normally; he had colic and severe reflux, which influenced 
his ability to suck, swallow, and breathe. Alex refluxed during his feeds and had to coordinate 
what he refluxed up as well as what was going down (double volume of fluids). In addition, 
doctors observed during a swallow study that he had silent aspiration with his reflux. I had to 
nurse him every hour and a half because he could not properly coordinate his feeding and 
became cyanotic around his mouth (his lips turned bluish with every feed). 

After discussing his colic and reflux with his doctor, my husband, Gregg, and I made the 
decision to delay his vaccinations because of our concerns for Alex’s health. 

By six months of age, Alex had recovered from a severe case of chickenpox and continued to 
have serious reflux that caused him to stop breathing (apnea). One night I awoke at three o’clock 
(from six months of habitual night feeds) to find Alex cold and lifeless. I was so shocked at first 
that I screamed to my husband and forgot that I knew CPR. I actually had to slap myself in the 
face, remind myself that I was a registered nurse and tell myself, “You know CPR!” I started 
working on him and Alex came around. I had never been more afraid. 

When we took Alex to the doctor that day, my husband and I were under a great deal of stress 
after seeing our son so close to death. We don’t feel that we were properly prepared to make a 
good decision on the recommendation that came from the doctor. She wanted to vaccinate Alex 
during the visit. 

The doctor pointedly asked, “You wouldn’t want to lose him to pertussis, would you?” I felt a 
combination of pressure and guilt—pressure because even as a nurse, my training did not 
educate me to question the safety of vaccinations, and guilt because I had almost lost my son 
once and the doctor implied that not vaccinating him at that time would put Alex back in that 
terrifying place. Despite the fact that Alex’s doctor did not take his risk factors and health status 
into account before making her vaccine recommendation, the not-so-subtle point hit its intended 
mark and we vaccinated Alex for the first time. The doctor gave him the combination diphtheria- 
tetanus-acellular pertussis (DTaP) vaccine and my baby had a severe reaction to his shot. That 
evening, Alex began to arch his back and then screamed for two days, nonstop. His doctor 
claimed that this was normal and failed to recognize this as an adverse vaccine reaction. 

Alex had been receiving speech and occupational therapies since birth. He benefited from the 
sensory work from his occupational therapist and the oral motor therapy from his speech 
therapist. By two years of age, he had a few words, and would even appropriately use “me do” 
and “sorry” when he did something he was not supposed to do. He was improving in his 
development. However, when Alex received another series of vaccinations at twenty-five 
months, he lost those phrases, and everything changed. Regressing yet again, he lost weight, his 
hair thinned, and he exhibited a weakening muscle tone. He perspired from his head, had a pale 
complexion, and had severe constipation. He exhibited behaviors typically associated with 
autism, such as hand posturing, difficulty sleeping, and picky eating. He would only eat dry, 
crunchy foods, stopped repeating the few words he had acquired, and began to drift away from 
us. By thirty-seven months, he was extremely difficult to engage and spent much of the time 



obsessively lining up toy cars. This is when his pediatrician told us that she thought Alex had 
autism. 

Alex was also evaluated by a mitochondrial specialist. After reviewing the test results, he 
advised us to get Alex’s affairs in order because he would always need support and care. I will 
never forget his parting words: “He will be low functioning. Don’t expect much.” We were 
further discouraged by the nutritionist at the hospital who recommended that Alex have a feeding 
tube inserted: “It would be easier to place a G-tube than to try and feed him.” 

During his medical workup, we also found that Alex had insufficient enzymes to break down 
carbohydrates, resulting in poor absorption of nutrients. The word “insufficient” was putting it 
mildly. There were no enzymes detected when they did the study. 

Fortunately, our neurologist was supportive when I mentioned dietary intervention. During his 
initial workup, Alex had an abnormal electroencephalogram (EEG). After a six-month trial of the 
gluten-free, casein-free (GFCF) diet, Alex’s repeated EEG results were normal. 

The word “autism” had little meaning for me. Alex’s body was struggling medically. Where 
others saw behaviors called “autism,” I saw a sick child. I refused to settle for this diagnosis and 
instead pursued a biomedical route. The lab work showed that Alex had nutritional deficiencies, 
mitochondrial abnormality, severe gastrointestinal reflux, and lymphoid hyperplasia of the 
bowel. As devastating as it was to receive his lab results, it was also a relief. I now had 
something to work with. My intuition was right. While the diagnosis of autism offered no 
solutions, Alex had very real medical problems that we could address. 

For ten years we treated Alex’s medical problems and the result is a healthy, verbal, social 
young man. The conventional medical community does not think that it’s possible that vaccines 
either caused or exacerbated his health challenges. I am highly skeptical of their view. My son’s 
biology did not match up with the “one-size-fits-all” vaccination schedule. He suffered two clear 
vaccine adverse reactions. His behavioral symptoms and decline in health coincided with his 
shots, and the tests showed he was sick. As we addressed the medical problems, his “autism” 
began to get better and eventually went away. 

It is difficult for me to understand how members of the medical community can see the 
thousands of cases like my son’s and continue to deny that vaccine-induced autism—and 
recovery from autism through medical treatment—is a reality. My experiences have taught me 
that we must pay more attention to the individual children receiving vaccines because some are 
inherently more vulnerable than others. Unfortunately, my family—and others—had to learn this 
the hard way. 

If the doctor had been compelled to offer information that constituted true informed consent 
prior to vaccination, Gregg and I never would have vaccinated Alex after his apnea event. True 
informed medical consent stems from the legal and ethical right to decide what medical 
interventions your child will undergo based on a complete understanding of the known benefits 
and risks of any procedure or drug. Our doctor did not give us the information we needed to 
make wise choices for our son. After his first adverse vaccine reaction, I wish our doctor had 
given us the option to check Alex’s titers to see how his body responded immunologically to the 
vaccinations already given. 

We were pressured into making the wrong choices for Alex. 

This is true to varying degrees for nearly all families, because there is no true informed 



consent in vaccination. Doctors are not required to fully disclose the risks of vaccination and, in 
many cases, have not been properly informed by the companies, agencies, schools, and 
professional organizations tasked with educating medical professionals. I know this because I 
was one of those uninformed medical professionals. 

Eighteen years ago, I was a nurse who administered vaccines for the Milwaukee Public Health 
Department when the court charged families to vaccinate their children. In this program, parents 
were required to appear in court after the school had identified their children as not being up to 
date with the recommended vaccination schedule. The city government sent letters informing 
these families that school could deny their children admission because of vaccine 
noncompliance. Following the court hearing, I administered those vaccines. 

What strikes me now is that, just as no one told me my options, no one told these parents their 
options either. I don’t know if public health officials ever offered these families any information 
on vaccine exemptions. I did not evaluate or review the children’s health status before I 
vaccinated them. I had the parents sign a consent form, but in some cases they may not have 
understood or have even been able to read these forms. I assumed they understood, and then I 
gave the vaccinations. That was it. 

Even at that point, I began to ask questions about vaccine policy: Why do we vaccinate the 
way we do? How do we know the body needs the number of vaccinations we give? Can we 
measure the child’s immune response before administering booster shots? The answers I 
received from health department officials did not seem to justify these policies: 

“It is cheaper to vaccinate repeatedly than to check titers.” 

“Moms are more willing to bring their babies than their older children for 

vaccination.” 

“Herd immunity would not be achieved.” 

“This is the way it is done.” 

Little did I know that the birth of my son, Alex, would prompt me to ask the same questions 
again. 

Vaccination is a serious medical intervention and only parents can assess the risk-benefit 
tradeoffs for their individual children. One-size-fits-all vaccination schedules and mandatory 
vaccination policies represent an outright challenge to parental rights and personal bodily 
autonomy. In Alex’s case, vaccinations compounded his already complicated heath challenges. 
The belief by the medical community that vaccinations are benign interventions robbed our son 
of his basic functioning skills in the early years of his life. 

Fortunately, Alex has recovered from autism. On many levels, it would be easier for our 
family to pretend that it never happened. There is no social benefit to Alex for his friends to 
know about his old diagnosis. I think it’s pretty extraordinary for a thirteen-year-old boy to make 
the decision to share his story. Alex and I hope our story inspires others and allows for an open 
discussion of the medical problems that these children face. 

We are so grateful for Alex’s healing. If not for doctors who have willingly become a part of 
this open discussion—like Dr. Anju Usman, who oversaw Alex’s chelation and other therapies— 



we do not believe that he would have recovered from autism. His improvement all started with 
our belief in the possibility of Alex’s recovery. 

Alex is living, thriving proof that autism is treatable and children can recover. I bear witness to 
this, as a parent and a nurse. I am opposed to vaccine intimidation. Vaccination choice is every 
parent’s right. 



Chapter Fifteen 


WHO WILL DEFEND THE DEFENDERS? 

Captain Richard Rovet, USAF (Ret.), with afterword by Colonel Felix M. Grieder, USAF 

(Ret.) 


I write about some of the most vulnerable of society’s members: our men and women in 
uniform. Right now, many are protecting our freedom in austere conditions and dangerous places 
around the globe. Some may have given their lives today, in support of that freedom to do 
exactly what this book aims to do—to protect the principles we hold dear. 

Unfortunately, these brave defenders of our freedom are defenseless against the mandatory use 
of dangerous vaccines, such as the anthrax vaccine. For the past sixty-four years, the United 
States military and other government agencies have used our servicemen and women as test 
subjects, often in secret and without informed consent. Moreover, there is no end in sight; there 
are additional biodefense vaccines waiting in a pipeline to be tested on our soldiers. 

Sadly, this is not a conspiracy theory. This is documented fact. In December 1994, right after 
the first Gulf War, the United States Senate released a report titled, “Is Military Research 
Hazardous to a Veteran’s Health?” 1 This report outlined the unethical use of servicemen and 
women as test subjects. The report revealed that the Pentagon had quietly used soldiers in 
clinical trials and did not record the resulting information in their medical records, preventing the 
soldiers from receiving appropriate follow-up care. Many were simply left to die. 

Witness the well-illustrated connection between Gulf War Illness and the anthrax vaccine. 
“Gulf War Illness” encompasses a wide range of acute and chronic health disor-1 ders, including 
chronic fatigue, severe joint pain, neurological problems, memory loss, and unexplained 
persistent rashes and sores, to name a few. Many illnesses are autoimmune in nature, meaning 
that a person’s own immune system has turned on certain tissues and organs in his or her own 
body. Roughly one in four of the 697,000 veterans—my fellow servicemen and women, who 
served in the first Gulf War—are afflicted with Gulf War Illness. Multiple studies and 
governmental reports demonstrate a higher rate of Gulf War Illness in vaccinated veterans. 2 At 
the time that those fighting in the first Gulf War were vaccinated, the Department of Defense 
ordered medical staff not to annotate or identify the anthrax vaccine and the botulinum toxoid 
vaccine in soldiers’ vaccination records. Instead, they mysteriously recorded these vaccines as 
“Vac A” or “Vac B.” 3 

While investigating potential causes of Gulf War Illness, Vancouver neuroscientist Chris 


Shaw and his research team were shocked to find that the aluminum hydroxide adjuvant in the 
military’s anthrax vaccines caused massive brain-cell death in laboratory mice. 4 Vaccine makers 
now routinely use this adjuvant in childhood vaccines. 

There is no doubt that the first Gulf War was a toxic war, and that there may be other 
contributory factors to Gulf War Illness besides the anthrax vaccine. One of the most damning 
pieces of evidence implicating the anthrax vaccine, however, is that the coalition forces from 
other countries that fought alongside United States troops in the Gulf War, but did not receive 
the anthrax vaccine, have relatively few incidents of Gulf War Illness. 5 Meanwhile, other 
coalition troops, such as British forces, who were also vaccinated against anthrax, do have 
significant incidence of Gulf War Illness, like their U.S. counterparts. The French report a small 
number of cases, which are primarily associated with the French soldiers who served with U.S. 
soldiers, and were given the anthrax vaccine. 

General Douglas MacArthur outlined the damage done to a fighting force when such treatment 
of soldiers is undertaken: 

The unfailing formula for production of morale is patriotism, self-respect, 
discipline, and self-confidence within a military unit, joined with fair treatment 
and merited appreciation from without. It cannot be produced by pampering or 
coddling an army, and is not necessarily destroyed by hardship, danger, or even 
calamity ... It will quickly wither and die if soldiers come to believe themselves 
the victims of indifference or injustice on the part of their government, or 
ignorance, personal ambition, or ineptitude on the part of their leaders. 

—General Douglas MacArthur, 1933 Annual Report of the Chief of Staff, U.S. 

Army http://www.lanl.gov/external/news/reflections/0900.pdf (pg 2 of 12) 

Our soldiers’ calls for help have not only been ignored, but their own government, the one 
they swore to serve and protect, has tried to discredit them. For many years, veterans of the first 
Gulf War and their families have begged for help and answers. Meanwhile, in a misguided effort 
to mislead Congress, the press, and the American people about the extent of the damage done to 
personnel during the conflict, the Pentagon launched Operation Bronze Anvil, 6 a propaganda 
program designed to deflect any inquiries into the Gulf War Illness-anthrax vaccine connection 
and to harm the reputations of those who spoke out about the connection. This effort has branded 
honorable U.S. servicemen and women complaining of anthrax vaccine reactions as malingerers, 
liars, whiners, and malcontents. 

This misuse of our military personnel did not stop after the Gulf War or after the Senate’s 
1994 report. Three key areas continue to provide fertile ground for the abuse of our servicemen 
and women as guinea pigs by the pharmaceutical industry in cooperation with senior military 
leaders. 

First, the military may order soldiers to take medicines or receive vaccines against their will. If 
they refuse medications, these proud soldiers risk incarceration, forfeiture of pay, and a 
dishonorable or bad conduct discharge, which would lump them together with murderers and 
rapists. 

Second, the military may waive informed consent for the use of untested or unstudied 


medications and vaccines in two possible ways: when there is a Presidential Executive Order 7 or 
if the defense or intelligence establishment deems that there is a credible military threat. 

Third, servicemen and women are barred from suing the federal government under an archaic 
and arguably unconstitutional law from 1950 called the Feres Doctrine. 8 

Sadly, recent history has taught us nothing, and our soldiers continue to pay with their lives 
and their health. 

Despite mounting concerns over anthrax vaccination as a contributing factor to Gulf War 
Illness, the U.S. military launched a mandatory anthrax immunization program in the late 1990s. 
I was at Dover Air Force Base in Delaware at the time and I witnessed a hotbed of illnesses and 
controversy surrounding the anthrax vaccine. Among the documented illnesses witnessed, many 
were autoimmune in nature, such as multiple sclerosis and rheumatoid arthritis. I have personally 
and sadly witnessed both of these conditions in relation to the anthrax vaccine. After receiving 
pressure from the Government Accountability Office (the watchdog arm of Congress), the maker 
of the vaccine, Bioport, was forced to list autoimmune diseases and all the symptoms of Gulf 
War Illness on the anthrax vaccine product insert. 9 

In May 1999, the USAF Surgeon General’s Office arranged a “town hall meeting” at Dover 
Air Force Base to assuage the concerns of many who had become ill following anthrax 
vaccination. In attendance were the chief public health officer of Air Mobility Command, 
Colonel Denise VanHook; the USAF Surgeon General of the USAF Anthrax Vaccine Action, 
Officer Lieutenant Colonel Jack Davis; the medical head of Dover’s anthrax program, Lieutenant 
Colonel Thomas Fadel-Luna; Wing Commander, Colonel Felix Grieder; and the men, women, 
and families of the 9th Airlift Squadron. It was during this meeting that Davis let the proverbial 
“cat out of the bag.” While fielding a question from a military member in the audience, Davis 
stated that the military did indeed possess an experimental anthrax vaccine that contained an 
illegal adjuvant called squalene, and flippantly stated that no one at Dover received that vaccine. 
Another assertion came from my former squadron commander, Dr. and Lieutenant Colonel 
Thomas Fadel-Luna. When addressing the so-called rumor that there was an increase of people 
with an autoimmune illness at Dover, Luna stated the following: 

That is incorrect. Autoimmune disease is something we do not typically see in 
flyers. If we do see it, it sends up a flag. In my nine-year career, I have seen five 
or less. We are simply not seeing it. We are looking at other clinics in the Medical 
Group to see if they are seeing an increase. And, basically they have not seen a 
problem. 

Unfortunately, that was not the case. At that time, we had over fifteen cases of autoimmunity 
and over thirty cases of illnesses exactly the same as the ones the veterans had reported as 
associated with Gulf War Illness. In fact, many of our patients were sent for evaluation at Walter 
Reed’s Gulf War Illness clinic. 

In response to these town hall meetings, Dover AFB Wing Commander Colonel Felix Grieder 
temporarily halted anthrax injections on his base because of concerns about safety and after 
seeing his troops that had become severely ill after receiving the anthrax vaccine. It cost him his 
career. Greider has since alleged that his troops were used as guinea pigs in undisclosed military 


medical experiments. 10 

He was right to be concerned. At Dover, the FDA tested anthrax vaccine lots in 2000 and 
discovered the presence of an experimental adjuvant and immune “turbo booster” called 
squalene or MF59—an adjuvant with potentially devastating health consequences. I want you to 
burn these two letters and two numbers into your consciousness so you will remember them 
because squalene will next be used in civilian vaccines. 11 I strongly urge you to read award¬ 
winning journalist Gary Matsumoto’s powerful expose, Vaccine A, which is an outstanding 
example of the dying field of authentic investigative journalism. 12 The book blows open the 
military’s shameful history of secret medical experiments on its soldiers and especially its illicit 
use of an unlicensed additive in the anthrax vaccine that is proven to cause fatal autoimmune 
diseases in animals. 

I have personally borne witness to the devastating effects of the anthrax vaccine. I will forever 
have etched upon my memory the vision of a young enlisted woman screaming and crying as she 
was forcibly held down while the needle delivering the anthrax vaccine was pushed into her 
body. 13 I will never forget the sad day when my dear friend, Technical Sergeant Clarence 
Glover, died after anthrax vaccination. 14 My memory holds the stories of those whose skin 
literally burned off due to anthrax vaccine-induced Stevens-Johnson syndrome 15 and of the 
infants under my care who were born with severe birth defects after their pregnant mothers were 
vaccinated with the anthrax vaccine. 

Corruption within government for the profit of private industry is nothing new. Go behind the 
curtain of the anthrax vaccination program and you will see bailouts, lucrative financial 
contracts, 16 and a revolving door of crony capitalism with strong ties to the Department of 
Defense and the Department of Health and Human Services. Furthermore, all studies that tout the 
safety of the anthrax vaccine, reported by so-called independent experts, were anything but 
independent. The studies were funded by the Department of Defense. 

I swore an oath to defend this nation against all enemies, foreign or domestic. However, I most 
certainly did not swear allegiance to defense contractors and the hard-hitting lobbyists of the 
pharmaceutical industry. Forensic evidence now exists to launch a full investigation into the use 
of experimental adjuvants as a controlled experiment on our troops from the first Gulf War to the 
present. The potential implications of such an investigation are shattering. 

We can no longer tolerate the cruel and dishonorable use as guinea pigs of America’s sons and 
daughters who have sacrificed their lives to fight for our freedoms. We must loudly protest when 
the international legal standard of informed consent does not apply to those who courageously 
defend our country. We must end the current mandatory anthrax vaccination program and, in its 
place, launch a full-scale investigation. 

I truly mean it each time I say, “God bless America.” I have fought to protect our freedoms 
and rights. I believe that vaccination choice is a fundamental human right for all Americans, 
including our brave military personnel. 

Please read the appendix to this chapter for Captain Rovet’s March 25, 2005, letter of 
complaint to the Department of Defense Inspector General, and excerpts from his report to the 
House Committee on Oversight and Government Reform. 


Editor’s Note: The appendix to this chapter contains excerpts from Captain Rovet’s report on 
anthrax vaccine injury to his superiors while serving at Dover Air Force Base. 



AFTERWORD BY COLONEL FELIX M. GRIEDER (USAF, RET) 

In April 1999, late in my two-year tenure as Wing Commander at Dover Air Force Base (AFB), I 
became aware that several members of my command were experiencing adverse reactions 
shortly after receiving the anthrax vaccination. At that time, Dover was one of the first military 
bases to receive and to administer the anthrax vaccine (a protocol of six shots), a vaccine 
designed to protect our military against what was perceived to be Saddam Hussein’s weapons of 
mass destruction (WMD), including biological weapons such as anthrax. 

At Dover, we took pride in leading the way, whether it be with our strategically important 
airlift mission or, in this case, protecting our troops from the potential WMD threat. My strong 
support for the administration of the anthrax vaccine changed when I became aware of the 
adverse effects that a small, yet significant, number of my airmen were experiencing. 

I called for an informational briefing. On May 5, 1999, when the Pentagon’s supposed 
“expert” on the anthrax program stated in response to concerns being articulated in the briefing 
room, “I don’t know and I don’t care,” I immediately ordered a “time-out” and suspended the 
vaccination program at Dover AFB. 

I was simply doing my job as a commander. All military members take an oath to protect and 
defend our great country against all enemies, foreign and domestic. In this case, I clearly had the 
responsibility to protect my troops who were being put in harm’s way by internal forces. 

Six days later, after Lt. Gen. Charles Roadman, Air Force surgeon general, gave us his word 
“as an officer” during a public briefing session that squalene, an experimental vaccine adjuvant, 
was never used in the anthrax vaccine, I reinstated the vaccination program. 

Subsequently, in September 2000, the FDA documented that squalene had been found in six 
lots of anthrax vaccine. Of these, four of them—FAV 08, FAV 030, FAV 043, and FAV 047— 
had been sent to Dover. 17 Not only did these lots contain squalene, but they contained dosages of 
squalene which approximately doubled in value (from 10 to 20, to 40, to 80), similar to a dose- 
range study. Separately, Tulane Medical School confirmed that three additional lots of anthrax 
vaccine were found to induce anti-squalene antibodies, of which two—FAV 041 and FAV 070— 
were also sent to Dover. 18 It is my belief that the Department of Defense, in its zeal to establish 
an effective and more immediate anti-anthrax vaccine, experimented with the untested adjuvant 
squalene at a few military installations, including Dover AFB. 

Those responsible for this decision need to be held accountable. There are parallels in this 
unfortunate decision to what happened at the prison in Abu Ghraib in Iraq. 

A nation and an organization should never forego its core values and standards. The United 
States stands for freedom, human rights, and the fair and humane treatment of all. When we set 
aside our values, even temporarily, for what may appear to be a justifiable reason, we lose our 
way as a nation and as a superpower. 


Chapter Sixteen 


“GET YOUR AFFAIRS IN ORDER” 

Lisa Marks Smith 


Otober 15, 2005, started like any other beautiful fall day. We rose early and went to my son, 
Nathan’s soccer game. While we were there, my mom called to say that CVS Pharmacy was 
having a flu shot clinic. My dad was having knee-replacement surgery in a few weeks and could 
be vulnerable to infection. We wanted to be sure that I did not get sick. After the game, I drove 
to the CVS store and registered for the shot. While I was there, my brother Jeff came in for his 
shot as well. We received the standard disclaimer form. Nowhere did it say this would be the last 
normal day I would have for four years. 

The truth is, I did not put any thought into whether to get the shot. It was just a quick decision, 
but one that would change my entire life. If I had taken the time to do a little research, I like to 
think I would have skipped the shot. I had taken the shot one other time with no adverse reaction 
when the health department had offered them at my church. 

Within days of getting the shot, I knew something was wrong. I called my parents and told 
them to skip my son’s orchestral concert on Tuesday. I wasn’t feeling right and didn’t want to 
get my dad sick before his surgery. When I set up at a craft show with my friend Jackie on 
Friday night, I complained of a tickle in my throat. I woke up terribly sick the next morning. The 
first appointment I could get with my family practitioner was Monday. By Monday, October 24, 
I felt like I was going to die. 

That morning, my husband, Greg, rushed me to Mercy Hospital in Western Hills, Ohio. I was 
discharged the same day with a diagnosis of pneumonia. They gave me antibiotics and other 
medications, but I never improved. Early the following Saturday, Greg and Nathan left on a 
scheduled Boy Scout campout. When I woke up, my legs were strangely weak and they 
continued to get weaker throughout the day. By evening, I could no longer stand or walk. I was 
home by myself and had to wait alone and in pain on the bathroom floor for my older son, 
Matthew, to come home from a babysitting job and call for help. I had never felt so powerless or 
been in so much pain. 

Matthew finally came home and called my brother, Jeff. Jeff came over and carried me into 
the family room. Just being carried was painful. Jeff called an ambulance. The paramedics had to 
hoist me onto the stretcher, as I was unable to use my legs. The pain was tremendous. If anything 
touched my legs, I cried out in agony. The ambulance took me back to Mercy Hospital. Right 



away, the nurses started to ask me if I had received a flu shot. I wondered why everyone kept 
asking. At that point, I had no idea that spreading paralysis, or Guillain-Barre syndrome (GBS), 
was a known side effect of the flu vaccine. After several hours in the emergency room, they 
moved me to a regular room. A nurse urged me to go to a different hospital, one with a higher 
level of care. I wish I had listened, but I was just too sick to act. The nurses felt that I should be 
moved to intensive care; the paralysis was spreading and they could not provide the level of care 
I needed. I spent several days in intensive care. A nurse told me to call my family and get my 
affairs in order. It is very difficult to tell your children good-bye forever. It was the most 
heartbreaking moment of my life. 

Nothing improved over the next week. I had two spinal taps, multiple IVs, and more tests and 
doctors than I can remember. I was on the strongest pain medicine available; nothing relieved the 
spasms and pain in my legs. I couldn’t even bear the weight of a sheet on my legs. All I 
remember from this period was the overwhelming pain. At one point, I could only move my 
head. My feet dropped and my legs were totally limp from the damage done to my nerves. To 
this day, friends still comment on how my feet lay parallel to my legs. 

The Mercy neurologist told me nothing was wrong with me. He said my symptoms were 
psychogenic; in other words, I was crazy and making up this entire disease. I asked how I could 
fake symptoms—including shaking and dropped feet—in my sleep. He didn’t respond and, 
instead, forced me to do physical therapy, which further increased my pain. The neurologist 
ignored my neighbor, a doctor, who told him I was sane. He ruled out GBS since I didn’t have 
the protein in my spinal column that normally is present with GBS. He never considered 
transverse myelitis or postinfectious myositis, well-known vaccine injuries with similar 
symptoms. 

Greg and Jeff arranged to transfer me to a better hospital. Mercy tried to dissuade me from 
leaving. The caseworker insisted my insurance would not pay for the transfer or cover the bills. 
My Cigna representative assured us this was not true. While I was waiting to be transported to 
the new hospital, a nurse approached me with a syringe. I asked her what it was. The doctor had 
ordered a pneumonia vaccine! I told her if I could move, I would break her arm. I was furious. I 
was lying there paralyzed, possibly from the flu vaccine, and the doctor had ordered another 
vaccine. 

When I got to Christ Hospital in Cincinnati, things improved immediately. Within two hours 
of my arrival, the hospitalist, Dr. Rajan Lakhia, had a diagnosis. He said, if the Mercy 
neurologist had simply repeated the creatine phosphokinase (CPK) blood test for muscle 
degradation, which was standard procedure, he would have noticed the protein level in my blood 
was extremely high. Anything over 100 is a problem. At Mercy, they only checked once and it 
was 60. When I arrived at Christ, the protein level was at 900 and and climbed to a high of 1,600. 
The muscles in my legs were breaking down. Despite the bad news, I wanted to cry with relief 
because they had proof that I was sick. One major hurdle had been cleared. I could focus on 
getting well. 

I felt safer at my new hospital. The nurse put in a peripherally inserted central catheter (PICC) 
line to deliver Dilaudid so I wouldn’t require so many IVs. After five days at Christ, the protein 
level began to drop. Muscle damage had stopped, and I regained some movement. I could use 
my arms and sit up. I was able to support myself enough to use a portable toilet—a wonderful 
improvement after two weeks of lying flat on my back. The nurses told me about another patient 



who was paralyzed by the flu shot. When I asked how she was doing, they didn’t answer. I later 
learned that she never recovered. 

Dr. Lakhia fought with my insurance company to get me intensive therapy. I was scared to go 
to a long-term care facility; I felt like I would be forgotten there. Instead, Christ transferred me to 
the acute rehabilitation unit. The therapy was grueling. Propped up, I stumbled two steps. I had 
“Barbie feet”—my feet pointed straight down and my heels would not rest on the floor. My 
immune system had destroyed the muscles and nerves in my legs. My official diagnosis was 
postinfectious myositis due to the flu vaccine. 

I spent the next two weeks in the rehab unit learning to walk again. I had four hours of therapy 
each day. Braces forced my swollen feet into the proper position so I could walk. I missed 
wearing my regular shoes. They wouldn’t let me go home until I could dress myself and navigate 
without help. I had to learn how to get in and out of a car safely, and how to get off the floor if I 
fell while home alone. 

My occupational therapist wanted to see if I could make a bed. I told her I needed practical 
skills, for example, how to carry a food tray while using a walker. The therapist put a few balls 
on a tray and had me practice walking. It helped to laugh. I hadn’t laughed much in the last few 
weeks. My doctor ordered a psychiatric exam to see how I was coping. I told the doctor I wasn’t 
so depressed that I wouldn’t do everything in my power to recover. I wanted to go home. She 
ruled me emotionally healthy and well-adjusted. One day, I nearly fell when trying to get to the 
bathroom. I cried with frustration that I wasn’t getting better fast enough. The nurses told my 
mom they were glad to see me cry; they thought I had been too stoic. 

I sobbed every time Greg and my boys left. I wanted to go home so badly. However, family 
and friends came to see me constantly. The nurses saw all the flowers and visitors and teased me 
that I must’ve been a lot of fun to be around when I was well. They said they would go to my 
house for a party when I recovered. 

I went home on November 22, two days before Thanksgiving. I had been in the hospital for 
twenty-four days. I had to promise not to drive or go up and down the stairs without someone 
watching me. Matthew and my neighbors took turns driving me to therapy three times a week for 
twenty-two weeks. After all the hard work, I am proud to say that I don’t limp. 

My neurologist said that traditional medicine could do nothing further for me. She confirmed 
all of my problems stemmed from the flu shot and encouraged me to try alternative medicine. 

I filed my own report with the government’s Vaccine Adverse Event Reporting System 
(VAERS). Only one doctor ever mentioned the possibility of filing a report. The doctor who 
performed my EMGs at Aring Neurology told me that the flu shot had paralyzed another one of 
his patients. She has a diagnosis of transverse myelitis and is permanently confined to a 
wheelchair. He showed me her VAERS report. My VAERS ID is 251221. 

Although the media has not been interested in my story, people with flu shot injuries continue 
to bombard me with messages. The official estimate of vaccine injury is one in one million 
people. My experience tells me otherwise. 

My neighbor, Chris Sullivan, sat next to a woman who was on a flight to Cincinnati to see her 
brother who was just paralyzed from a flu shot. 

A friend, Tracy Kroger, developed Guillain-Barre syndrome from her flu shot. Tracy still 



struggles to use her arms. 

I recently reconnected with a high school friend, Marianne Madaris. She has Rasmussen’s 
encephalitis, also known as chronic focal encephalitis. While in nursing school, Marianne didn’t 
have any vaccination records so they required her to repeat her vaccines. The doctors later told 
her that the encephalitis was caused by the MMR vaccine. Marianne has been sick for twenty- 
one years. She remains today in the same condition that I was in at the hospital. How rare can 
these reactions be when I seem to be adding to my list of vaccine victims every week? 

In April 2006, I hired the law firm of Douglas and London, P.C. to pursue a vaccine injury 
claim through the National Vaccine Injury Compensation Program (VICP). The firm told me that 
I had a strong case since my doctor was willing to state for the record that I had a vaccine injury. 

Most people have no idea that vaccine makers are protected from most liability by federal law. 
They are equally shocked that our government compensates people for vaccine injuries. The 
federal agency that oversees the VICP added the flu vaccine to the table of compensable injuries 
in July 2005, just three months before I was injured. To collect, you have to prove that a vaccine 
caused damage lasting more than six months. My attorney requested affidavits from my family 
and friends who could describe how my life had changed after the flu shot. 

At one point during the case, the special master (judges do not administer the program) told 
my lawyer that I couldn’t prove I ever had the vaccine. Following my paralysis and hospital stay, 
I couldn’t find my flu vaccine paperwork. I pointed out that my VAERS report contained my lot 
number. Since I hadn’t given the CDC or the FDA that information, they must have obtained it 
from Maxim Health Systems. Maxim never responded to my request for this information. The 
nurse who administered my vaccine didn’t complete the section of the form containing the lot 
number. My attorney had to file a Freedom of Information Act (FOIA) request to get a copy of 
the bill from the government. Jeff and Greg filed affidavits that I went to CVS Pharmacy; Jeff 
confirmed that he witnessed my shot. I was lucky. How many people can provide a witness to 
their shot? In July 2009, Special Master Christian Moran ruled that a preponderance of evidence 
supported my claim that I received the flu shot. 

It took over three years to receive official acknowledgement of my vaccine injury. In 
December 2009, I received a phone call from my attorney who said that the government had 
conceded my case. There would be no trial; I was to receive a settlement. I was elated. The 
money would help pay for my out-of-pocket treatment expenses. Most importandy, though, I felt 
vindicated. The government agreed that a flu shot caused my medical problems. If you google 
my name, Lisa Marks Smith, and HHS, you can read the court papers. 

The check arrived on May 27, 2010, nearly five years after the fateful shot. Since then, I have 
heard about many vaccine-injured people who have not received compensation. Based on my 
own experience, I know it isn’t easy. 

Wherever I go, I talk about the dangers of the flu shot. The fall is an especially difficult time 
for me, when the big push for flu shots is on. A few weeks ago, a Walgreens clerk asked if I 
wanted a flu shot. I told her it took me four years to recover from my last one. She didn’t know 
that the flu shot could cause paralysis. Visibly shocked, she said that our conversation would 
make her think twice. Every aisle in Walgreens has merchandise tagged with “get your flu shot” 
stickers. I see them at other drugstores and supermarkets too. I wonder who pays for all of these 
promotions. I still find it difficult to accept what happened to me. I am deeply fortunate because I 



got better. 

How many people know that one simple flu shot could change your life forever? It’s ironic: 
Vaccines are supposed to be safe and effective. Vaccines are supposed to keep us healthy. Before 
my flu shot, I was so healthy. Had I gotten the flu, I probably would have been sick for a week or 
two, at most. After the shot, I was sick for years. Don’t think a vaccine injury can’t happen to 
you. It can. I don’t tell people not to vaccinate—but I tell my story. 



Part III 


THE TOPICS IN DEBATE 

THE BUSINESS OF VACCINES, 
MERCURY AND AUTISM, 

THE LAW AND OUR CHILDREN, 
THOUGHTFUL MEDICAL VIEWS, 
PARENTS AND THEIR VACCINATION CHOICES, 
AND THE SUPPRESSION OF SCIENCE 


I, and other involved researchers, would gladly debate these issues in public with CDC and 
other experts—if they had the courage to show up. They don’t. 

—Boyd Haley, PhD 


We have exchanged temporary illnesses for pervasive lifelong diseases, disorders, dysfunctions, 
and disabilities. A chronic illness held in check by medication is not health. The well-being of 
children and a community must be gauged by more than high vaccination rates and low infection 
rates caused by a specific, short list of pathogens. 

—Sherri Tenpenny, DO 


The Center for Personal Rights is confident that the world will look back at the prosecution of 
Drs. Wakefield, Walker-Smith, and Murch with shame and remorse. Dr. Wakefield has joined in 
a long, honorable tradition of dissidents in science and human rights. 

—Mary Holland, JD 


We have gathered and summarized the views of nine board-certified pediatricians and other 
licensed professionals authorized to give medical advice. These views concur with and differ 
from the government’s recommendations. Many of these professionals support vaccination 
choice and raise important questions and concerns about CDC-recommended vaccination 
protocols. 


—Louise Kuo Habakus, MA 



Chapter Seventeen 


THE VACCINE BUBBLE AND THE 
PHARMACEUTICAL INDUSTRY 

Michael Belkin 


Vaccines can cause brain damage. Most people are completely unaware of this, but that is 
exactly how The Merck Manual, the largest-selling medical textbook, defines an adverse reaction 
to a vaccine: 

Encephalitis is inflammation of the brain that occurs when a vims directly infects 
the brain or when a vims or something else triggers inflammation .. . Encephalitis 
can occur in the following ways: A vims directly infects the brain. A vims that 
caused an infection in the past becomes reactivated and directly damages the 
brain. A virus or vaccine triggers a reaction that makes the immune system attack 
brain tissue (an autoimmune reaction) [emphasis added]. 1 

An adverse vaccine reaction that causes brain damage (encephalitis) is the same thing as a 
complication from an infectious disease. Any pediatrician, doctor, or state or federal public 
health official who tells you that vaccines are completely safe, that adverse reactions to vaccines 
don’t exist, or that vaccine-induced injuries are so rare that they virtually never occur is either 
ignorant or is committing scientific fraud. Is it worse to have your child vaccinated by a doctor 
who does not know the possible adverse reactions, or to be lied to by a doctor or government 
bureaucrat who does know the terrible damage vaccines can cause? 

This is no trivial matter. Every day, uninformed physicians administer vaccines to vast 
numbers of children and adults with little thought about the possibility of adverse reactions. 
When an adverse reaction occurs—in the form of brain inflammation, convulsions, or another 
injury—the typical first step is to blame someone else. Doctors and the government accuse 
parents of child abuse (i.e., shaken baby syndrome) or bad luck (i.e., defective genes) and accuse 
teenagers of bad behavior (i.e., using illicit drugs). Medical professionals do not step up and ask 
whether they hold any responsibility for causing an adverse reaction to a vaccine. 

The Merck Manual further defines the symptoms of encephalitis: “Symptoms of encephalitis 
include fever, headache, personality changes or confusion, seizures, paralysis or numbness, 
sleepiness that can progress to coma and death.” Many tens of thousands of parents whose 


children were diagnosed with autism spectrum disorder reported that their kids were progressing 
normally until they received one or many vaccines, after which they had fevers, headaches, 
seizures, personality changes, and were never the same again. The symptoms reported by parents 
are the same symptoms of encephalitis that are defined in The Merck Manual. Health authorities 
in charge of defending and expanding universal immunization programs label these same 
symptoms “a coincidence.” 2 

When my five-week-old daughter, Lyla, died hours after receiving her hepatitis B vaccine, the 
New York medical examiner was more concerned about examining our apartment for evidence 
of child abuse than about the possibility that a vaccine caused her death. The medical examiner 
initially told us, our pediatrician, and an investigating pathologist that Lyla’s brain was so 
swollen that it led to her death. After consulting with Merck (the manufacturer of Lyla’s hepatitis 
B vaccine), the medical examiner left me, a devastated father who just lost his precious firstborn 
child to an avoidable vaccine-induced death, with these parting words: “We’ve changed our 
minds; her brain was not swollen. Vaccines do a lot of good things for people, Mr. Belkin.” 
Former New York Times journalist Melody Petersen, who covered the pharmaceutical industry in 
her book Our Daily Meds, reports that doctors who fill out death certificates are instructed to call 
a ‘therapeutic misadventure’ a natural death. 3 

Vaccine-caused diseases and deaths are an unacknowledged epidemic. The Centers for 
Disease Control and Prevention (CDC), state public health departments, Bill Gates, and doctors 
incessantly repeat the mantra calling for more vaccines to eliminate “vaccine-preventable 
disease.” However, my daughter experienced the opposite effect—the prophylactic treatment that 
was supposed to prevent a disease instead caused severe harm. The medical term for this 
outcome is iatrogenesis, the “inadvertent and preventable induction of disease or complications 
by the medical treatment or procedures of a physician or surgeon.” 4 To put this in real world 
terms, you walk in to a doctor’s office in perfect health and you walk out with a lifelong 
neurological disability, or you even die, from prescribed vaccines. That is what happened to my 
daughter. Through immunization programs, modern medicine is creating the epidemic of 
neurological damage that it takes credit for preventing. 


THE VACCINE HOLOCAUST 

If you doubt the existence of adverse reactions to vaccines, you must first examine with your 
own eyes the U.S. Food and Drug Administration’s (FDA) Vaccine Adverse Events Reporting 
System (VAERS), which is available and searchable online at www.medalerts.org. As of 
November 17, 2010, VAERS listed 352,650 reports of vaccine adverse events. 5 Former Food and 
Drug Administration (FDA) commissioner David Kessler wrote in the Journal of the American 
Medical Association that “only about 1% of serious adverse events are reported to the FDA.” 6 

Using that FDA commissioner’s own estimate, there have been 35.2 million adverse reactions 
since the inception of VAERS in 1990, the vast majority of which were never acknowledged by 
doctors or public health officials. Regulators pull drugs such as Vioxx, Rezulin and Lotronex 
from the market after a few hundred or one thousand adverse reaction reports. Yet vaccines 
remain on the market, with hundreds of thousands of adverse reaction reports. The double 
standard is clear. 

The following two recent VAERS reports, offered verbatim, are representative of thousands of 
others. 


VAERS ID: 393346 
Vaccinated: 2010-06-11 


On 11 June 2010 the subject received 2nd dose of INFANRIX HEXA 
(intramuscular, unknown injection site), 2nd dose of ROTARIX (oral), 2nd dose 
of PREVENAR (intramuscular, unknown injection site). Lot numbers were not 
provided. On 12 June 2010, 23 hours after vaccination with INFANRIX HEXA, 
PREVENAR and ROTARIX, the subject experienced seizures. The healthcare 
professional considered the event was disabling. The subject was treated with 
EPILIM. At the time of reporting the event was unresolved. One month later, the 
subject was still having seizures. He was referred to a neurologist. The healthcare 
professional considered the event was possibly related to vaccination with 
INFANRIX HEXA, ROTARIX and PREVENAR. 


VAERS ID: 391797 
Vaccinated: 2010-06-19 


A 6-month-old male subject who was vaccinated with ENGERIX B pediatric 
(GlaxoSmithKline). On 19 June 2010, the subject received 3rd dose of ENGERIX 
B pediatric (0,5 ml, intramuscular, unknown injection site). Lot number not 
provided. On 19 June 2010, within hours of vaccination with ENGERIX B 


pediatric, the subject experienced high fever, 10 episodes of diarrhea and 
vomiting. 7 hours after vaccination, the subject was taken to emergency unit with 
severe dehydration and he experienced convulsion. At 19:35, the baby 
experienced cardiac arrest. The subject was treated with STESOLID, 
cardiopulmonary resuscitation and electrolytes. The subject died on 19 June 2010 
at 20:18, cause of death was not reported. It was unknown whether an autopsy was 
performed. 7 

The CDC’s Vaccine Safety Datalink dismisses seizures after vaccination without mentioning the 
difference between simple febrile seizures (70%-75% of seizures, transient, not caused by 
encephalitis), complex febrile seizures (20%-25% of seizures, prolonged, multiple seizures), and 
symptomatic febrile seizures (5% of seizures, neurological abnormality or acute illness). 8 

While The Merck Manual acknowledges that febrile seizures “occur after certain vaccinations 
such as measles, mumps, and rubella,” 9 vaccination proponents claim that seizures are not 
associated with learning disabilities or death. The second VAERS report cited above suggests 
otherwise. The CDC’s Vaccine Safety Datalink mentions cases like those described in the 
VAERS reports above and says, “Febrile seizures can occur after vaccination.” Febrile seizures 
“often result in a visit to an emergency room and can be very frightening for parents” and 
“cannot be prevented.... [Cjhildren who have febrile seizures after receiving an MMR vaccine 
are no more likely to have epilepsy or learning or developmental problems than children who 
have febrile seizures that are not associated with a vaccine.” 10 This is a roundabout way of 
saying exactly what The Merck Manual declares—adverse reactions to vaccines are the same 
thing as complications from an infectious disease. Let me paraphrase what it seems the CDC, 
with its contorted and deceptive syntax, is admitting: Seizures after vaccination—that may lead 
to permanent developmental problems—are no different than seizures from a nebulous other 
source. Clearly, the CDC needs to revise this information on the Vaccine Safety Datalink—it is 
too self-incriminating. People might decode it and realize the truth—that vaccines can cause (and 
have caused) permanent neurological damage to children. The CDC is in denial about the 
holocaust of vaccine adverse reactions being inflicted on America’s children and adults. All of 
the CDC’s published material appears to be carefully designed so that you—the prospective 
parent or patient—have complete faith in vaccines’ safety and efficacy. Anyone who carefully 
studies VAERS cases can see that the CDC’s vaccine safety proclamations reek of blatant 
propaganda. 

After Lyla died, I learned about the risks of vaccinations. Perhaps you, like me, are wondering 
why the government doesn’t do something about this. 

Starting with the hepatitis B vaccine, I investigated the vaccine business and regulatory 
process. I followed the hepatitis B vaccine through a maze of FDA and CDC advisory committee 
meetings. I testified before the Congressional Government Reform Committee about my research 
and my family’s experience, 11 and I continue to challenge the qualifications of so-called vaccine 
industry experts. I am an investment strategist, and therefore I am qualified to analyze and form 
an opinion of the statistical expertise of those who present themselves as medical statistics 
“experts.” The following is a summary of my conclusions. 

In my opinion, the epidemiologist-statisticians from the CDC and state health departments are 
pseudoscientists. In my work, I use statistical models to forecast markets, so I am particularly 


aware of the capabilities and limitations of statistics. In the financial markets, statistical fraud has 
a cost. If you fake the numbers, you will eventually get caught, fired, and prosecuted (as in the 
cases of Bernie Madoff, Enron, and others). The medical profession and government agencies 
like the CDC and the World Health Organization (WHO) seem to operate under a different 
standard. Estimates of disease prevalence are exaggerated, 12 academic medical studies are 
ghostwritten by pharmaceutical employees, 13 and the WHO’s declared global pandemic of H1N1 
influenza fizzled out and turned into nothing more than a marketing campaign for flu vaccine 
manufacturers 14 —and yet, there is little accountability in the world of medicine for cooking the 
books or for putting pharmaceutical companies’ profits above the public’s interest. 

When public health officials rely on questionable statistics to make blanket statements about 
the absolute safety and efficacy of vaccines, I am profoundly disturbed on personal and 
professional levels. Statistics is a world of probabilities, not absolutes. Statisticians make 
estimates about causation and the likelihood of future events based on mathematical odds, not 
certainties. It seems that vaccine epidemiology has been reduced to a pseudoscience, and its 
practitioners have sold out. They have become a de facto marketing department for the CDC and 
vaccine manufacturers. 

I don’t use these words lightly. With the Association of American Physicians and Surgeons, I 
filed a Freedom of Information Act (FOIA) request for two pieces of information more than ten 
years ago. We wanted all the safety data the CDC had prior to recommending the hepatitis B 
vaccine for new babies at birth, and we wanted the statistical model they used to prove its safety. 
We are still waiting for a response today. Their failure to respond is damning. The implication is 
that the at-birth hepatitis B vaccine recommendation was made without conducting proper safety 
studies in babies beforehand. Our babies are their guinea pigs. 15 

The government’s FOIA refusal is a sad reflection on the dishonesty and incredibility of health 
officials. With a Wall Street background, I am particularly sensitive to fraud in the form of 
financial fiction and conflicts of interest. The government and industry have a cozy relationship 
and the public health arena offers no exception. There is a name for this: the revolving door. 
Julie Gerberding, the former head of the CDC, resigned from her government-appointed position 
in January 2009 and was named the president of Merck Vaccines in December 2009. Gerberding 
began her new job in January 2010, one year after leaving the CDC, which is the minimum 
amount of time she was legally required to wait before joining an industry that she previously 
regulated. It is clear that Dr. Gerberding received a professional reward for expanding universal 
immunization policies and, in effect, pharmaceutical company profits, for marginalizing the 
plight of victims of adverse reactions to vaccines. 16 New Jersey’s former deputy health 
commissioner, Eddy Bresnitz, was responsible for mandating the flu vaccine for babies and 
toddlers in the Garden State in 2008. He now oversees adult vaccines at the same New Jersey- 
based pharmaceutical firm, Merck & Company, Inc. 17 Gerberding and Bresnitz are not the only 
ones to jump from governmental to industry positions. 

Poul Thorsen—a Danish contributor to two articles 18 that are regularly cited by CDC and 
Institute of Medicine (IOM) officials, which allegedly prove that vaccines and/ or thimerosal do 
not cause autism—has effectively been disowned by his former employer, the University of 
Aarhus, in Denmark. Thorsen managed the Danish data supporting those CDC-financed studies. 
According to a public statement released by the managing director of the University of Arhus on 
January 10, 2010, “a considerable shortfall in funding at Aarhus University associated with the 


CDC grant was discovered.... [I] n March 2009, Dr. Thorsen resigned his faculty position . . . 
[but] has continued to act in a manner as to create the impression that he still retains a connection 
to Aarhus University.” The statement concluded, “Aarhus University wishes to confirm that Dr. 
Poul Thorsen no longer has any connection to Aarhus University and that Aarhus University will 
not be able to collaborate with Poul Thorsen in the future.” 19 


HOW VACCINES ARE LICENSED AND MANDATED 

Vaccines affect you and your children through a three-step process: 

1. Licensure—the FDA says the vaccine is safe and effective; 

2. Recommendation—the CDC’s Advisory Committee on Immunization Practices (ACIP) 
places the vaccine on the U.S. recommended vaccination schedule; and 

3. Compulsion—state health departments mandate vaccines for day care and public school 
admission. Federal funding and the relentless lobbying efforts 20 of drug makers powerfully 
influence state decisions. 

Every step of this process is tainted by financial conflicts of interest, scientific fraud, and 
statistical bias. 


Licensure 


The FDA must license a vaccine before it can be administered to the general public. A vaccine 
manufacturer is required to conduct prelicensure safety and efficacy studies. Most people don’t 
realize several key points about the related vaccine safety science. 

First, an industry performs its own studies to justify the licensure and selling of its products. 
The FDA reviews these studies and often provides important guidance to help facilitate the 
approval process. The FDA does not conduct independent research on proposed vaccines. 

Second, the government uses epidemiological studies to disprove causation between adverse 
events and vaccines or vaccine ingredients. As Drs. Stott and Wakefield explain in chapter 7, the 
studies the government uses to report “no association” between vaccines and injuries are flawed, 
either because “they have been badly designed, or they have not been designed with the right 
hypothesis in mind in the first place.” 

Third, our public health officials do not require randomized controlled studies. 21 They say that 
it is unethical to withhold vaccination from anyone, so they do not uphold a scientific gold 
standard in order to answer ethically troubling questions, especially regarding vaccine safety. 
Industries typically use other vaccines as placebos rather than using a truly neutral placebo such 
as saline solution. 22 What better way to prove that your vaccine is safe than to show that it is 
precisely as safe as another unsafe vaccine? Remember that adverse neurological reactions to 
vaccines, such as encephalitis and febrile seizures, are no different than encephalitis and febrile 
seizures caused by disease.Using another vaccine as a placebo is a fail-safe mechanism used to 
ensure that a test vaccine will be upheld as safe. 23 No regulations govern placebo composition, 
which can influence research outcomes and merit reporting. 24 For another stark example, 
suppose a pharmaceutical company invented a new tranquilizer but discovered that it caused 
birth defects in the unborn children of pregnant women. Now suppose that company designed an 
FDA safety study using thalidomide (which is known to cause birth defects) as the placebo, to 
prove its new product was no less safe than other tranquilizers. Vaccine manufacturers follow 
this pattern in FDA licensure studies. 


Recommendation 


After obtaining licensure for an unsafe-as-any-other vaccine, the next step is to get it 
recommended. This involves getting the stamp of approval from the CDC Advisory Committee 
on Immunization Practices (ACIP). The ACIP is responsible for the federally recommended 
childhood vaccination schedule. This group tells doctors how many doses of which shots every 
child in this country should receive. Adult immunization is a new focus for this group. I attended 
an ACIP meeting and it was truly a farce. A dozen or so doctors from various medical centers 
around the country sat around a rectangular table and unanimously approved almost every 
proposal placed before them. Most of the voting members had conflicts of interest. 25 Members 
abstained from voting on specific proposals in which they were involved (typically, the proposals 
were vaccine studies financed by pharmaceutical companies, which the members or their medical 
centers managed), but they voted to approve every other proposal on the agenda. It was a classic 
case of “you scratch my back and I’ll scratch yours.” Vaccine safety was not honestly debated. 
There were no vaccine safety advocates as voting members. For members of this self-serving 
committee, the path towards professional advancement is clear: never rock the boat and approve 
every proposal put in front of you. 


Compulsion 


With an ACIP recommendation in hand, the next task as a vaccine promoter is to get a 
mandate enacted into law at the state level. This is a relatively simple task, but it is time 
consuming because every state is different and some states have pesky vaccination choice 
advocates that assert varying degrees of opposition. Epidemiologists in a state’s public health 
department can reliably produce school mandates that are enacted by state legislative bodies 
whose members are not educated about vaccine risks, have never read The Merck Manual (or 
any other medical textbook), and have no idea that adverse reactions to vaccines, such as 
encephalitis and febrile seizures, exist and are indistinguishable from complications from 
infectious diseases. It is relatively easy to get the votes. Campaign contributions from Big 
Pharma grease the skids. There is a customary obeisance to modern vaccine technology as the 
miracle that has banished the ravages of infectious disease. Legislators pass laws requiring 
children to receive these vaccines to attend day care and public school. While not required, many 
private schools follow suit and adopt those mandates as well. 

Consider, for a moment, schools’ vaccination mandates from the drug manufacturers’ 
perspective. Day care and school systems become free vaccine marketing departments. There is 
no need to train a sales force or to incur other marketing expenses. If you can force your 
customers to acquire your product, it eliminates all of the messy uncertainty and hassle of a 
competitive market. Instead of free market competition, their business strategies are built on 
compulsion. The public school system is an ATM for pharmaceutical companies—who are 
laughing all the way to the bank. 



PATENT CLIFFS AND GOLDEN PARACHUTES 

The clout that drug companies wield belies an emerging truth. In the stock market, 
pharmaceutical companies are no longer the gold-plated, recession-proof investments they once 
were. The Big Pharma business model has been simple and profitable: Find a natural substance 
known to have healing properties, invent a synthetic substitute for its active ingredient, give it a 
clinical name, add toxic additives and preservatives, press it into small white or colorful pills, 
and charge a price that is thousands of times the cost of production. Most notably, protect 
yourself from price competition via patent protection. Using this business model, the 
pharmaceutical industry has turned its stocks into popular, dividend-paying, high-yielding 
investments. 

However, industry analysts understand what the rest of us are coming to realize: Patent 
protection does not last forever. Pharmaceutical industries now face what is known in the 
investment world as a “patent cliff.” Specifically, they are dreading the near-term expiration of 
about $140 billion’ worth of patents on many of their key, blockbuster drugs. 26 When drugs lose 
patent protection and face generic competition, prices plummet and profits vanish. The pressure 
on research departments to invent viable replacement products has mostly drawn a blank. The 
industry is now experiencing financial pressure that has taken the bloom off stocks and industry 
prospects. Making drugs is now a cutthroat business. Blogs such as Cafe Pharma- 7 offer an 
insider’s perspective. 


PHARMA’S SURVIVAL STRATEGY 

The pharmaceutical industry has devised a three-pronged survival strategy: 

1. Expand to emerging markets, 

2. Increase drug prescription compliance, and 

3. Expand the vaccine market. 



Expand to Emerging Markets 

Drug companies are enthusiastic about growth prospects in countries that have low per capita 
healthcare spending, such as Brazil, China, and India; however, their ambition to gain big profits 
from patented blockbuster drugs in emerging markets probably won’t work. Copycat knockoffs 
of high-priced American goods are endemic in China. The best-case scenario for pharmaceutical 
companies includes incremental generic drug profits, theft of intellectual property, and state- 
encouraged competition from national champions in China and India. 28 Drug companies seem 
intent on exporting vaccines. The United States can’t manage to manufacture many products that 
the world wants to buy anymore, which is proven by the persistent U.S. trade deficit. However, 
the United States may end up successfully exporting its sky-high rates of autism and chronic 
childhood disorders. Recendy, the drug industry-dominated World Health Organization and Bill 
Gates’s Global Alliance for Vaccines and Immunisation (GAVI) have stated their intention to 
extend a U.S.-style childhood vaccination schedule to other countries. 29 Health officials and the 
pharmaceutical industry seem to think that selling the U.S. vaccination schedule globally can 
help balance U.S. terms of trade, through greater pharmaceutical profits. Foreign governments 
should be very wary. 


Increase Drug Prescription Compliance 

Vaccination mandates have worked so well that drug companies intend to extend the “strong 
recommendation” model to prescription drugs. The push for prescription drug compliance seems 
ironic, given the data provided in the latest CDC National Center for Health Statistics Data Brief 
Number 42, which details Americans’ prescription drug use from 2007 to 2008: 

• One of every five children and nine out of ten older Americans reported using at least one 
prescription drug in the month prior to being surveyed. 

• 22.4% of kids up to age 11 used at least one prescription drug. 

• 29.9% of young people aged 12-19 used at least one prescription drug. 

• 48.3% of people aged between 20 and 59 used at least one prescription drug. 

• 88.4% of Americans aged 60 and over used at least one prescription drug, more than 76% 
used two or more prescription drugs in the past month, and 37% used five or more. 30 

This study suggests that Americans are already overmedicated and prospects are poor for 
increased prescription compliance. It does not mean, however, that the pharmaceutical industry 
will not try. 

The growth of the drug compliance movement is most evident in the recent “deputization” of 
pharmacists to market and administer flu shots at big-box stores and chain drugstores. The 
pharmaceutical industry is now commandeering drugstores in the same manner that it captured 
the public school system. Drugstores appear delighted to have this potential, new revenue source. 
They are conscripting pharmacists as foot soldiers in the crusade against infectious diseases. The 
public now faces a marketing onslaught for flu vaccination every time it walks through a 
drugstore or a grocery store that has a prescription drug department. Medical News Today has 
reported, “Last year, retail pharmacists were particularly influential in driving vaccinations, 
administering more than sixteen million vaccines and acting as a source of information for 
concerned citizens. Cardinal Health offers an array of support services to help retail pharmacy 
customers earn certification to offer and promote vaccination services to their local 
community.” 31 I expect drug makers to expand the drugstore vaccine promotion with a flood of 
forthcoming adult vaccines; one example is the herpes zoster (shingles) shot. In the business 
world, this is called “channel stuffing.” 


Expand the Vaccine Market 

Big Pharma wants you to believe that you are vaccine deficient. There are currently 145 new 
vaccines in development. 32 

Media-stoked public fears of terrorist biological-weapon attacks (e.g., anthrax) following the 
attack on the World Trade Center on September 11, 2001, and the subsequent overhyped H1N1 
“pandemic” have convinced the drug industry that there are huge profits to be made in vaccines. 
The global vaccine revenues were $22 billion in 2009—an increase of 16 percent since 2008. 
Industry analysts predict that vaccine revenues will hit $35 billion by 2015. 33 

Despite tremendous growth, vaccine revenues cannot blunt the entire impact of the $140 
billion that will be lost when blockbuster drug patents expire. That won’t stop the vaccine 
development binge, however. The drug industry sees vaccine development as a golden parachute 
to take them safely over their patent cliff. 

As I previously discussed, the drug industry dominates the regulatory process and can jam 
new vaccines through the approval process by disguising adverse reactions with bogus placebos. 
The implications for a major increase in neurological damage are staggering. Having dominated 
the child vaccine market through school mandates, the vaccine industry is champing at the bit to 
compel adults to comply with their forthcoming campaign for adult immunization. 

Moreover, there are severe quality limitations on vaccines for both adults and children. Some 
vaccines are ineffective or only protect against a small number of strains of a particular disease. 34 
Some vaccines lose their supposed protective qualities when disease strains, like influenza, 
shift. 35 Other vaccine-derived antibodies only persist a few years. 36 These vaccines are 
economically attractive to vaccine manufacturers, though, because people will need repeated 
doses, or boosters. The industry’s repeat-revenue model favors rapidly obsolescing vaccines. 

While far more dangerous due to its health implications, this model is reminiscent of the 
calculated obsolescence business model used by the U.S. automotive industry in the 1960s, 
which Ralph Nader criticized. The U.S. auto industry deliberately made junky cars that wore out 
or went out of fashion—a business strategy that ultimately destroyed the U.S. automotive 
industry because the Japanese and German manufacturers made better cars. According to this 
business model, just like American cars made in the 1960s and 1970s, ineffective vaccines that 
are quickly obsolete are preferable to ones that provide lifelong immunity. From the vaccine 
manufacturer’s perspective, it is essential to keep the customers coming back for more. 

Medical sociologist Dr. Donald Light from the School of Public Health at the University of 
Medicine and Dentistry of New Jersey (UMDNJ) 37 recently presented a paper touching on this 
subject at the American Sociological Association’s annual meeting in Atlanta on August 17, 
2010 (session 487), entitled “Pharmaceuticals: A Two-Tiered Market for Producing ‘Lemons’ 
and Serious Harm.” He argued, 

The pharmaceutical market for “lemons,” differs from other markets for lemons in 
that companies develop and produce the lemons. Evidence in this paper indicates 
that the production of lemon-drugs with hidden dangers is widespread and results 
from the systematic exploitation of monopoly rights and the production of partial, 


biased information about the efficacy and safety of new drugs. 


I anticipate that vaccine makers will use their monopoly power and influence over the 
regulatory process to press for more vaccination mandates. Pharma’s business model is 
compulsion: Take the right of informed consent away from the individual and replace it with the 
dictatorial requirement to be a captive customer for lemon vaccines and prescription drugs. 



VACCINE BUBBLE PSYCHOLOGY 

In the investment world, I have lived through several speculative bubbles. Lessons learned 
from those experiences apply to what I call the “vaccine bubble.” Two key forces create bubbles: 

1. Promoters, who typically have a financial interest in creating mass public hysteria. In the 
case of the housing bubble, this would include the banking, mortgaging, and construction 
industries. 

2. Do-gooder policy makers, who want to wave a magic wand and improve the world through 
well-intended interventions. These do-gooders are oblivious to the unintended consequences 
of their involvement, otherwise known as “blowback” in the political and investment 
worlds. 

Osama Bin Laden is one example of blowback. CIA do-gooders funded a mujahideen 
resistance against the Soviet occupation of Afghanistan in the 1980s, providing training and 
weapons. What seemed like a great idea at the time became the most obvious example of 
blowback on September 11, 2001, when the World Trade Center was attacked. CIA-equipped 
terrorists, who had initially joined us in fighting our Soviet enemies, evolved into our enemies. 
Meanwhile, the Soviet Union had collapsed and its central successor, Russia, was no longer our 
enemy. Few, if any, policy makers anticipated this chain of events when the CIA originally 
orchestrated the mujahideen resistance. At the time, nearly everyone thought it was a fine idea. 

Another glaring example of blowback from well-intentioned policies is the collapse of the 
U.S. housing market. The well-intentioned efforts of Congress to expand home ownership 
fostered a subprime mortgage bubble, allowing low-income renters who probably never would 
have qualified for a normal home loan (with the required 20 percent down payment and 
verifiable employment and income) to purchase homes. This process encouraged real estate 
speculation and mortgage-market insanity, which drove up prices to unrealistic levels in many 
areas of the country (e.g., Miami, Las Vegas, and Southern California). The blowback from this 
policy error is now obvious to everyone—homeowners who lost their homes, banks that busted, 
and other grim economic news. 

The blowback from the vaccine bubble is a rising epidemic of neurological damage. 
Approximately one in ninety-one children (1.1 percent of children) in the United States now 
receives an autism diagnosis. 38 This is thirteen times more than the average autism rate (0.08 
percent) found in a 1993 survey—before the U.S. childhood vaccination schedule expanded 
dramatically. 39 The latest CDC study shows that 9.5 percent of parents surveyed reported that 
their child had received a diagnosis of attention deficit hyperactivity disorder (ADHD). 40 

This plague of neurological damage is expanding in direct proportion to the greater number of 
vaccines imposed on an unsuspecting public. The future economic costs to society of medical 
care and welfare for a neurologically disabled population are staggering. 41 Policy makers must 
consider these costs now—and Americans must hold the corporate perpetrators economically 
and criminally liable. 

Every bubble contains an element of crowd psychology, or a collective conception that 
shepherds unsuspecting individuals into wholeheartedly participating in an ill-fated popular 
delusion. Examples of this include buying the NASDAQ at the 5,000 level in early 2000, and 
buying an unaffordable house in 2007. During a bubble, people are dying to participate. The 


bigger the bubble, the more powerful the promotional messages encouraging participation. 

A similar force is at work regarding vaccination. Television, print, and online publications are 
constantly quoting CDC and public health officials, who tell everyone how dangerous the flu, 
measles, chickenpox, meningitis, pertussis, and cervical cancer are. Their messages include 
exhortations to vaccinate against vaccine-preventable diseases. These health authorities are 
essentially selling fear and disease. 42 It appears that their intention is to whip up mass hysteria 
and persuade people to wait in line for the latest miracle vaccine against a deadly disease. These 
unsuspecting people remain unaware that adverse reactions to vaccines exist and are defined in 
medical textbooks as the same thing as infectious disease complications. We cluck at the bad 
judgment of those who invested their life savings in overpriced technology stocks when 
stockbrokers trumpeted a Dow advance to 24,000 (its peak was 14,164), and at others who 
bought Miami condominiums and Las Vegas ranch houses when mortgage brokers urged them to 
avoid missing the housing boom. Today, the pharmaceutical industry has convinced the 
government and the medical profession to do its bidding. Another group of jive-talking 
promoters, who have a vested personal and financial interest in fanning the flames of mass 
hysteria, is exploiting the public. 

Incidentally, institutional portfolio managers (my clients) who resisted the NASDAQ and real 
estate bubbles lost customers who only wanted portfolio managers who purveyed the popular 
investment flavor of the month. In other words, there was tremendous institutional pressure to 
play the game, even though they did not believe in it and knew it would end in tears. There is 
undoubtedly similar pressure in the medical world for doctors to play along with CDC 
vaccination recommendations and to make patients into pincushions for pharmaceutical 
companies, even if they suspect that “something is rotten in Denmark,” as Shakespeare wrote in 
Hamlet. The overall result is that enormous psychological pressure is placed on people by 
medical professionals to receive vaccines, either in normal primary-care settings or during 
emergency-room visits for unrelated injuries or illnesses. 43 

The aftermath of deviant psychology bubbles is typically a backlash against the bubble 
promoters. In the old days, the perpetrators would be tarred and feathered, or dispatched. After 
the NASDAQ bubble, investors’ sentiments toward stockbrokers and bubble cheerleaders 
soured. As we now know, through endless stories of people losing their homes through 
foreclosure, the public’s sentiment toward estate brokers, mortgage brokers, politicians, and 
overpaid “banksters” is vindictive. Victims want retribution. 

When the vaccine bubble finally bursts, public sentiment toward government health officials, 
pharmaceutical companies, and doctors is likely to turn negative in the same way that it did after 
the collapse of the stock market and real estate bubbles. Today, the vaccine regulatory system is 
primed to approve and advance all of the vaccines Big Pharma can dream up. The sales pitch is 
germophobia and protection against diseases you didn’t know you had or could get, such as 
genital and anal warts—Merck’s latest justification for giving male sixth graders the female- 
oriented human papillomavirus (HPV) cervical cancer vaccine. In all likelihood, this will end 
badly (as if VAERS isn’t already disastrous enough). The greedy fearmongers will overstep their 
boundaries and create a catastrophically dangerous vaccine, like the 1976 swine flu vaccine that 
caused an estimated five hundred cases of Guillain-Barre-syndrome-induced paralysis and at 
least twenty-five deaths. 44 A similar disaster would ignite today’s vaccine safety controversy and 
rapidly turn the tide of public ideology against vaccines and vaccination mandates. Fraud always 


becomes a public issue after a bubble bursts. All of the evidence is currently here before 
everyone’s eyes, including fudged safety studies, the revolving door of health officials and 
pharmaceutical executives, denial about the basic scientific definition of neurological damage, 
and more. The public simply needs to connect the dots. 



THE REFUSERS 

In the meantime, we must preserve the right to opt out of compulsory vaccination requirements 
for our children and ourselves. Infectious disease specialists use the term “refuser” pejoratively, 
to cast aspersions on those who are intelligent, informed, and strong willed enough to “refuse” 
the corporate and governmental assault on our families’ bodies with their ineffective, unsafe, and 
toxic vaccines. 45 I admire their supposedly pejorative term “refuser” so much that I trademarked 
it and created a musical band around the concept—The Refusers. 46 This is my attempt to raise 
public awareness about vaccination risks that the pharmaceutical industry and the CDC are 
foisting on us. I fully support the right of all parents to make informed vaccination choices for 
their children, whatever their decisions may be. Indeed, the CDC claims that over ninety percent 
of American children younger than three years of age are now fully vaccinated. 47 So be it. After 
losing a daughter and investigating the so-called science behind our current vaccines, I am a 
refuser. Medical authorities and uninformed parents want to turn that informed decision around 
and paint people like me as a menace to society. The VAERS reports show that adverse 
reactions to vaccines are the real menace to society. 

In my opinion, health officials and drug companies intend to abolish that right of refusal; 
meanwhile, they are causing an epidemic of neurological damage from vaccines and denying 
responsibility for it. They take credit for preventing neurological damage from disease 
epidemics. Nevertheless, The Merck Manual and VAERS tell us the truth. Public health officials 
have betrayed the public they pledged to protect. Postbubble forces will unleash a massive 
reform and bring the perpetrators of this vaccine bubble and the epidemic of neurological 
damage to justice. Until then, it is essential that we honor an individual’s choice to refuse a 
vaccine as a human right. 


Chapter Eighteen 


THE ROLE OF GOVERNMENT AND MEDIA 

Ginger Taylor, MS 



REVELATION OF HIGH MERCURY LEVELS IN THE 
CHILDHOOD VACCINATION SCHEDULE 

The most recent chapter in the long and controversial history of vaccine safety began in the 
United States in July 1999. That is when the American Academy of Pediatrics (AAP) and the 
United States Public Health Service (USPHS) issued a joint statement through the Department of 
Health and Human Services (HHS) on mercury and vaccines. They stated that in the U.S. 
vaccine program at the time, “some children could be exposed to a cumulative level of mercury 
over the first six months of life that exceeds one of the federal guidelines.” 1 

The truth was that the amount of mercury in the childhood vaccination schedule grossly 
exceeded the Environmental Protection Agency’s (EPA) maximum daily adult exposure for 
methylmercury, the form of mercury most closely related to thimerosal, for which the 
government had established a guideline. The EPA sets the daily limit at 0.1 micrograms per 
kilogram of weight. 2 Based on that guideline, a baby weighing approximately five kilograms 
(eleven pounds) at two months of age should not receive more than 0.5 micrograms of mercury 
on the day of a doctor’s visit. At the time the AAP and USPHS joint statement was issued, 
infants at their two-month visit routinely received 62.5 micrograms of mercury, or 125 times the 
EPA’s limit. Studies have suggested that, for thimerosal (ethylmercury), “the accepted reference 
dose should be lowered to between 0.025 and 0.06 micrograms per kilogram per day,” meaning 
that the exposure at the two-month visit could be as high as 500—rather than 125—times the 
safe level. 3 

In November 2002, Dr. Neal Halsey, director at the Institute for Vaccine Safety at Johns 
Hopkins Bloomberg School of Public Health, told the New York Times: 

My first reaction was simply disbelief ... if the labels had had the mercury 
content in micrograms, this would have been uncovered years ago. But the fact is, 
no one did the calculation. 4 

At the time, USPHS claimed that, “there [are] no data or evidence of any harm caused by the 
level of exposure that some children may have encountered in following the existing 
immunization schedule.” 5 

However, the government made this safety claim before it had begun to look for evidence of 
harm. In November 1999, the Centers for Disease Control and Prevention (CDC) initiated a 
study to evaluate whether children receiving the highest amounts of thimerosal had suffered any 
ill effects. Thomas Verstraeten, 6 the study’s lead epidemiologist, did not begin the study until 
four months after the government’s “no evidence of harm” claim. The CDC did not publish the 
results until 2003. 7 The first phase of the Verstraeten study found an association between higher 
doses of thimerosal and neurodevelopmental disorders. In the second phase of his study, 
Verstraeten described his findings as “neutral.” 8 

HHS further asserted in July 1999: 

Given that the risks of not vaccinating children far outweigh the unknown and 
much smaller risk, if any, of exposure to thimerosal-containing vaccines over the 


first six months of life, clinicians and parents are encouraged to immunize all 
infants even if the choice of individual vaccine products is limited for any reason. 9 
(emphasis added) 

With this single statement, the government took the position that the risk posed to children 
from exposure to thimerosal was both “unknown” and a “smaller risk” than exposure to 
childhood diseases. This suggested that public health officials could perform a risk-benefit 
analysis with no risk information for half of the equation. 

HHS further asserted, “[ijnfants and children who have received thimerosal-containing 
vaccines do not need to be tested for mercury exposure.” 10 On what basis could HHS make this 
statement? It had not done (and still has not done) the underlying research to show that these 
children were not at risk and should not be screened for mercury toxicity. Without hard evidence, 
the government nonetheless seemed eager to reassure parents that “no evidence of harm” meant 
“no harm”—even as it failed to look for evidence. 

The mainstream media did not investigate HHS’s claims or recommendations, nor did it 
investigate those of vaccine safety advocates. None of the problems with the joint statement, the 
investigation, or the CDC’s handling of the thimerosal question came to light until 2005, when 
investigative journalist and author David Kirby’s book Evidence of Harm was released. The 
searing and detailed account exposed the questionable behavior and judgments of the CDC and 
HHS. 11 Likely sensing the potential for public outrage, the CDC quickly took action and posted a 
notice on its website explaining that it would review the book and respond. By the end of 2005, 
however, the CDC had taken the notice down without responding. To this day, the government 
has offered no response to the book, and the media has done nothing to hold public health 
authorities accountable. 


THIMEROSAL-CONTAINING VACCINES ARE LEGALLY 
CLASSIFIED AS HAZARDOUS MATERIALS 

As potential hazards from vaccination began to be explored by the autism community, the 
EPA’s rules on mercury disposal and their application to thimerosal-containing vaccines became 
a focus. The realization that mercury levels in vaccines were so high that they were legally 
classified as hazardous materials, and that the law required they be disposed of according to 
hazmat protocols, led many to further doubt the government’s safety claims. 

Wisconsin’s hazardous waste disposal guidelines state that: 

Some vaccines are preserved with 1:10,000 or 0.01 percent Thimerosal (see the 
vaccines in the table titled “Thimerosal Content in Some U.S. Licensed Vaccines” 
at www.vaccinesafety.edu/thi-table.htm that have .01% in the Thimerosal 
Concentration column). Thimerosal contains about 50 percent mercury by weight. 
Vaccines with 1:10,000 or 0.01 percent Thimerosal have about 50 mg/L mercury, 
which exceeds the 0.2 mg/L hazardous waste toxicity characteristic regulatory 
level for mercury. According to state and federal hazardous waste management 
requirements, discarded Thimerosal-preserved vaccines may need to be managed 
as hazardous waste, using the waste code D009 (mercury).... It is illegal to manage 
Thimerosal-preserved vaccines as infectious waste or regular trash. 12 

The mercury concentration in the previously used thimerosal-containing vaccines and the 
current flu vaccines is exponentially larger than what is considered hazmat material, or that is 
even allowed in safe drinking water, as outlined in Pediatrics : 

0.5 parts per billion (ppb) of mercury kills human neuroblastoma cells. 

2 ppb of mercury is the US EPA’s limit for mercury in drinking water. 

20 ppb of mercury destroys neurite membrane structure. 13 

200 ppb of mercury is the level in liquid that the EPA classifies as hazardous 
waste. 

25,000 ppb of mercury is the concentration in the hepatitis B vaccine administered 
at birth in the United States from 1990 to 2001. 

50,000 ppb of mercury is the concentration in multidose DTaP and Hib vaccines, 
administered four times each in the 1990s to children at two, four, six, twelve, and 
eighteen months of age; it is also the current “preservative” level in multidose flu 
vaccines (in 94 percent of the supply), meningococcal vaccines, and tetanus 
vaccines (for children age seven and older). This can be confirmed by analyzing 
the multidose vials. 14 

Parents who reviewed this information understood the inherent problem with the CDC’s 
recommendation that was in place until approximately 2003, which stated that hazardous 
materials should be injected into infants beginning days after birth, and with its current 


recommendation to inject hazardous materials into all Americans beginning at six months of age, 
via the current yearly flu vaccination campaign. They did not overlook that the vaccine being 
injected into children at flu shot clinics, if spilled onto the floor, would trigger laws requiring 
immediate evacuation of the building and clean up by hazmat teams. This information was, 
however, seemingly lost on the media, who neither carried this information to the public nor 
demanded that the federal government explain this dramatic contradiction. 

The media’s failure to bring this to light continued through the conclusion of the 2009-2010 
flu vaccine campaign, even as toxic-waste management companies promoted their services to 
dispose of the more than eighty million unused doses of the H1N1 vaccine in publications like 
Occupational Health and Safety Magazine: 

Clean Harbors, based in Norwell, Massachusetts, is offering the service to 
healthcare providers because multiple doses of the vaccine contain enough 
mercury-based Thimerosal to be treated as a hazardous waste.... Clean Harbors of 
Norwell, Massachusetts, now offers H1N1 Vaccination Incineration Services that 
will profile, collect, and dispose of unused 2009 H1N1 vaccine for healthcare 
customers nationwide. Multiple doses of the vaccine contain enough mercury- 
based Thimerosal to be treated by EPA as a hazardous waste and will be 
incinerated. 15 


VACCINE ENCEPHALOPATHY AND AUTISM 

The Health Resources and Services Administration’s (HRSA) Vaccine Injury Compensation 
Program has a table of known vaccine-induced injuries for which the government offers 
compensation. The table lists “encephalopathy” as an outcome for the combination MMR (or any 
of the various individual measles, mumps, or rubella vaccines) and for the DTaP (or any 
pertussis-containing vaccines). The symptoms of this encephalopathy (a medical term meaning 
brain disorder, brain damage, or a change in brain functioning) in a child who is eighteen months 
or older include a “significantly decreased level of consciousness” which HRSA describes as 
follows: 

1. Decreased or absent response to environment (responds, if at all, only to loud voice or 
painful stimuli); 

2. Decreased or absent eye contact (does not fix gaze upon family members or other 
individuals); or 

3. Inconsistent or absent responses to external stimuli (does not recognize familiar people or 
things). 16 

Many parents have reported these symptoms in their previously typically functioning children 
after neurological regression following measles, mumps, rubella (MMR) and pertussis- 
containing (DPT or DTaP) vaccines; however, those symptoms were not used to diagnose their 
children with a vaccine-induced encephalopathy but rather to diagnose them with autism. In 
addition, one of the signs of encephalopathy is seizure activity. Estimates suggest that one- 
quarter to one-third of those with an autism diagnosis also suffer from seizures. 17 

Were “vaccine-induced encephalopathy” and “autism” merely the same phenomenon, 
described from the vantage point of two different disciplines, medicine and mental health? Were 
cases of autism merely misdiagnosed vaccine-induced encephalopathy, due to the lack of 
physician training regarding the recognition of vaccine injury? These questions never surfaced 
when the media ran stories regarding parental concerns about vaccine-induced autism—that is, 
until 2008, when the Vaccine Injury Compensation Program (VICP) became national news. 


THE HANNAH POLING CASE 

In early 2008, Jon and Terry Poling announced to the press that HHS had conceded their 
daughter’s case of vaccine-induced autism. Ten-year-old Hannah Poling had regressed into 
autism after receiving nine vaccines in five shots during one office visit. The Polings argued that 
their daughter had a preexisting, asymptomatic, and undiagnosed mitochondrial dysfunction and 
sustained a neurological regression into autism from receiving vaccines at eighteen months of 
age. Jon Poling was a well-respected neurologist at Johns Hopkins and his wife, Terry, was a 
registered nurse and attorney. The Polings’ medical testing following their daughter’s regression 
was so thorough and their case so strong that HRSA conceded the case and elected to pay 
compensation without a hearing before the VICP. The government acknowledged, albeit in very 
evasive language, that vaccines were the culprit that led to Hannah Poling’s autism. 

While the media had yet to rigorously scrutinize the vaccine-autism story, national and local 
consumer-safety and autism-awareness groups were organizing to share information and 
advocate for change. When CNN broadcast the Polings’ press conference live, the event poured 
gasoline on the already fiery vaccine safety debate. Federal public health officials were forced to 
comment on how vaccines cannot cause autism, even though they seemed to have done just that 
in little Hannah Poling. The government’s position on the Polings’ case and on vaccine-autism 
causation were completely at odds. The government’s clumsy and conflicting answers raised 
even more questions about vaccine safety: 

• Did vaccines cause Hannah’s autism? 

• Is mitochondrial dysfunction rare? 

• Did the government deliberately mislead the public about Hannah’s injury? 

• Did the media pursue this news story appropriately? 

Our government would not say that Hannah had autism, which she indeed does have. 18 The 
concession document 19 said that Hannah has “a regressive encephalopathy with features of 
autism spectrum disorder.” 20 By definition, a person diagnosed with a disorder will have features 
of that disorder. Government attorneys had full access to Hannah Poling’s extensive medical 
files, which disclose that she has DSM-diagnosed, full-syndrome autism. Yet, they referred to 
her neurological disorder using terms that sounded ambiguous, as if she has something like 
autism, but not autism. Hannah’s parents repeatedly clarified to the media that their daughter has 
full-syndrome autism. A scientific journal article 21 further confirmed her diagnosis. 

Where was the mainstream media? It failed in two respects. First, it continued to repeat the 
government’s euphemistic words, “autism-like symptoms,” thereby attempting to dodge the 
burning question—does the dramatic increase in the number of childhood vaccines correlate to 
the dramatic increase in autism incidence? Second, the media gave extensive airtime to vaccine- 
program defenders who seemed to turn the case on its head. In a twist of logic, they inferred that 
it wasn’t really the vaccines’ fault that Hannah was permanently injured; on the contrary, Hannah 
was merely a poor receptacle for lifesaving vaccines. 

An article in the New Scientist declared, “Significantly, the government’s decision says 
nothing about whether vaccines cause autism. Instead, government lawyers concluded only that 
vaccines aggravated a preexisting cellular disorder in the child, causing brain damage that 
included features of autism.” 22 This vague government pronouncement prompted the tongue-in- 
cheek response from a commenter, “Do cigarettes only aggravate preexisting genetic factors, 


causing lung damage including features of cancer? 


„23 


CDC DIRECTOR DR. GERBERDING APPEARS ON CNN 

A few days after the announcement, CDC Director Dr. Julie Gerberding appeared on CNN with 
Dr. Sanjay Gupta to explain the government’s position on the Poling case and vaccine-autism 
causation. 

Gupta began the interview by noting that a child with regressive autism had been compensated 
and that the government had conceded that vaccines had caused her “autism-like symptoms.” He 
zeroed in on a key question. Gupta asked whether Hannah had “autism” or “autism-like 
symptoms.” 

Gerberding never answered. 

Instead she claimed that she had not read the Poling case file. Gupta failed to challenge this 
extraordinary and implausible statement. Gerberding was at the helm of the government agency 
responsible for the U.S. vaccine program and reported directly to Congress. A government 
agency conceded that vaccines caused Hannah Poling’s autism-like symptoms and Gerberding 
had not read her case file before appearing on national television? 

In another extraordinary statement, Gerberding proceeded to explain a way in which vaccines 
can cause autism: 

My understanding is that the child has what we think is a rare mitochondrial 
disorder and when children have this disease, anything that stresses them creates a 
situation where their cells just can’t make enough energy to keep their brains 
functioning normally. Now we all know that vaccines can occasionally cause 
fevers in kids, so if the child is immunized, got a fever or other complications 
from the vaccine then, if you are predisposed with a mitochondrial disorder, it can 
certainly set off some damage, some of the symptoms can be symptoms that have 
characteristics of autism. 24 

Gerberding had just said that vaccines can cause autism in children with mitochondrial 
disorders. 

Gupta passed right by this statement as well. Seeming not to have heard her, he instead asked, 
“As it stands, are we ready to say that vaccines do not cause autism?” Off the hook of the 
vaccine-autism causation question, Gerberding quickly responded, 

What we can say absolutely, for sure, is that we don’t really understand the causes 
of autism. We’ve got a long way to go before we get to the bottom of this, but 
there have been at least 15 very good scientific studies, and the Institute of 
Medicine which has searched this out and they have concluded that there really is 
no association between vaccines and autism. 25 

Dr. Julie Gerberding, director of the CDC, had just explained an association between vaccines 
and autism on national news. She then said there is no association between vaccines and autism. 

Gupta did not challenge her on her conflicting statements. Instead, he allowed Gerberding to 
reinforce the government’s position that there is no link between vaccines and autism. 


Two weeks earlier, the CDC had held a conference call with concerned physicians and 
insurance companies to discuss the Poling case. 26 During the call, experts presented information 
that Hannah’s preexisting mitochondrial dysfunction may not be so rare. An unpublished study 
of thirty children with regressive autism revealed that they all shared Hannah’s same 
biomarkers. 27 On the call, it was estimated that up to one in fifty children, or 2 percent of the 
general population, may have a genetic mutation that places them at risk for mitochondrial 
dysfunction. 28 This information had been in the press for three days when Dr. Gerberding gave 
the CNN interview and made the claim that Hannah’s condition was “rare,” but Gupta didn’t 
challenge her claim. 

In The Washington Post, Gerberding offered additional, unsubstantiated words of reassurance 
to a concerned public: 

While we recognize, and have recognized, mitochondrial disorders are associated 
with . . . autism-like syndrome, there is nothing about this situation that should be 
generalized to the risks of vaccines for normal children. 29 

Gerberding failed to explain the seemingly simple phrase “normal children.” Hannah seemed 
“normal” before her shots, as did tens of thousands of children who regressed into autism after 
their shots. In fact, Hannah was above average socially and so highly verbal that, at the age of 
sixteen months, she had been chosen to be a “typical peer” to model appropriate social skills to 
developmentally disabled children in an early intervention program. Millions of concerned 
parents wonder about vaccine safety and which of their “normal” children might be at risk of 
developing autism after vaccination. How could they know? 

Gerberding’s Washington Post statement raised several troubling questions: 

• By definition, regressive autism means that the children were, by all appearances, 
neurologically “normal” before their diagnosis. In the absence of criteria to identify 
susceptibility, aren’t all children “normal” before they regress into autism after vaccination? 

• How many other children with regressive autism following vaccination have asymptomatic, 
undiagnosed mitochondrial dysfunction like Hannah Poling? Was Hannah diagnosed only 
because her father is a neurologist? 

• In the Hannah Poling scenario, a seemingly healthy child suffered a vaccine regression that 
gave her autism. Autism affects one percent of all U.S. children. Why aren’t we screening 
children before vaccination to make sure they are not susceptible, just like Hannah was? 

Dr. Anne Schuchat, the assistant surgeon general and director of the National Center for 
Immunization and Respiratory Diseases at the CDC at the time, answered the last question in an 
interview in The Atlanta Journal Constitution: 

Some have suggested that infants and children be screened for mitochondrial 
disorders before getting recommended vaccinations. Unfortunately, mitochondrial 
diseases are very difficult to diagnose and it is usually not possible to identify 
children with such disorders until there are signs of developmental decline. A 
definitive diagnosis often requires multiple blood tests and may also require a 
muscle or brain biopsy (removal of a portion for testing, usually under anesthesia). 


Therefore, providing routine screening tests on children who have no symptoms 
would bring other medical risks and raise many ethical questions. 30 

Schuchat failed to mention that a simple blood test to screen for “soft biomarkers” of 
mitochondrial dysfunction is available and reasonably predictive. 31 She further failed to mention 
the medical risks and ethical questions raised by blindly vaccinating nearly all children when we 
know that some will have mitochondrial dysfunction that puts them at risk for neurological 
injury. 

The following year, Gerberding resigned from the CDC and joined Merck & Co., Inc., the 
pharmaceutical giant, as head of its vaccine division. Merck manufactures several childhood 
vaccines, including the MMR, which was among the vaccines that resulted in Hannah Poling’s 
regression into autism. While the autism advocacy community vigorously discussed and debated 
the Poling concession and Dr. Gerberding’s new employer, mainstream media once again 
remained mute. 


AMERICAN ACADEMY OF PEDIATRICS PRESIDENT DR. 
TAYLOE APPEARS ON THE TODAY SHOW 

Pediatricians are on the front lines of vaccine administration and sales. Their professional 
association, the American Academy of Pediatrics (AAP), has gone even further than the 
government in asserting vaccine safety. AAP President Dr. David Tayloe, Jr. appeared on the 
Today Show immediately following the Poling concession announcement and claimed that 
vaccines don’t cause any permanent injuries. When asked if vaccines should be used on every 
child, he responded, 

Yes. I think any of the vaccines we have today have been tested and proven to be 
safe, and the credible studies don’t show any relationship between vaccines and 
permanent injury. So we favor this and we know that unless we have vaccination 
rates that are in the 90 to 95 percent range we are not going to prevent epidemics 
from coming into this country of measles, of polio, from countries where these 
diseases are still endemic. So it’s very important that we vaccinate all our 
children. 32 

Tayloe was incorrect. Not only are vaccines legally classified as unavoidably unsafe, vaccine 
package inserts list dozens of permanent injuries that occur following vaccination, and HHS 
itself oversees a table of known, compensable vaccine-induced injuries that include brain 
damage, paralysis, anaphylactic shock, seizure disorders, and death. 33 

Despite the inaccuracy of Tayloe’s statement that there is no relationship between vaccines 
and permanent injury, the AAP never offered a correction. Neither the CDC nor HRSA nor the 
FDA nor HHS offered clarification to the public. And the media, including Today Show 
interviewer Hoda Kotb, never challenged Tayloe’s statements, even though the show invited 
Tayloe on the air to discuss Hannah Poling, who had received compensation because the 
government conceded that vaccines caused her autism. 

It is important to note that Tayloe’s father, physician David Tayloe, Sr., was the defendant in a 
well-known vaccine injury case. 34 The child sustained severe, lifelong brain damage when the 
elder Tayloe inappropriately administered a DTP vaccine after a previous adverse reaction to that 
same vaccine. The judgment was the largest jury verdict in North Carolina for a medical 
malpractice case at that time, amounting to $3.5 million. 35 The reaction from doctors and 
pharmaceutical companies to this case and similar ones was swift and unequivocal. Led by the 
elder Tayloe, who was a local AAP official at the time, they demanded tort liability protection 
from injuries caused by vaccines. In 1986, Congress passed the National Childhood Vaccine 
Injury Act, which includes provisions to shield doctors and manufacturers from liability and to 
compensate vaccine injury from taxpayer funds. 36 


HRSA’S PRESS STATEMENT ON VACCINE-AUTISM 
CAUSATION 

During reporter David Kirby’s investigation of the Poling case, he requested clarification of the 
government’s position on whether or not vaccines could cause autism in light of the VICP 
decision. HRSA’s Office of Communications responded, 

From: Bowman, David (HRSA) [mailto:DBowman@hrsa.gov] 

Sent: Friday, February 20, 2009 5:22 PM 

To: ‘dkirby@nyc.rr.com’ 

Subject: HRSA Statement 


David, 

In response to your most recent inquiry, HRSA has the following statement: 

The government has never compensated, nor has it ever been ordered to 
compensate, any case based on a determination that autism was actually caused by 
vaccines. We have compensated cases in which children exhibited an 
encephalopathy, or general brain disease. Encephalopathy may be accompanied by 
a medical progression of an array of symptoms including autistic behavior, autism, 
or seizures. 

Some children who have been compensated for vaccine injuries may have shown 
signs of autism before the decision to compensate, or may ultimately end up with 
autism or autistic symptoms, but we do not track cases on this basis. 

Regards, 

David Bowman 

Office of Communications 

Health Resources and Services Administration 

301-443-3376 37 

Bowman asserts that vaccines don’t cause autism, but that they do cause brain damage that can 
result in autism. However, HRSA doesn’t track that. Robert F. Kennedy, Jr., published this e- 
mail, but the mainstream media again failed to report it to the public. 


ASSISTANT SURGEON GENERAL SCHUCHAT’S 2009 
APPEARANCE ON THE DOCTORS 

In the fall of 2009, Dr. Schuchat appeared on the television program, The Doctors 38 and told 
the public, “You can’t get seriously ill from a regular flu vaccine.” Schuchat is incorrect. Flu 
vaccine injury is well documented. The VICP has compensated cases of serious injury from the 
traditional flu vaccine, as we have described in Lisa Marks Smith’s case. Schuchat goes on to 
say, 


Now the other questions people have—and, I get this all the time—is about 
mercury. It’s about the thimerosal preservative. I want to say there have been a lot 
of studies about that. There’s no scientific link between the thimerosal 
preservative and any kind of long-term problem. 39 

Again, Schuchat is incorrect. In scientific and medical literature, there is extensive research 
linking mercury and the mercury-based vaccine preservative thimerosal to serious health 
problems. A sampling of this research is available in the appendix to this chapter. Again, the 
media failed to fulfill its duty to the public. The media made no challenge, inquiry, or even 
follow-up investigation after The Doctors. 


PUBLIC HEALTH STATEMENTS ON VACCINE SAFETY TODAY 



Thimerosal 


Public health officials continue to mislead the public on vaccine safety. On its website 
discussing thimerosal, the CDC states, 

There is no convincing evidence of harm caused by the low doses of thimerosal in 
vaccines, except for minor reactions like redness and swelling at the injection 
site. 40 

Note that CDC no longer claims “no evidence of harm” as it did in 1999 but rather that there is 
“no convincing evidence of harm.” 


Vaccines and Autism 


The current CDC website offers this response to the question, “Do vaccines cause autism 
spectrum disorders?” 

A: [There are] many studies that have looked at whether there is a relationship 
between vaccines and autism spectrum disorders (ASDs). To date, the studies 
continue to show that vaccines are not [sic] associated with ASDs. 41 

While some studies do not find evidence of an association between vaccines, heavy metal 
components such as thimerosal, and autism, many in fact do. Notably, one research review 
published in 2010 found that 74 percent of the studies examining the relationship between heavy 
metals like thimerosal and autism support the theory that they are associated with autism 
causation. It states that: 

Of these 163 articles, 58 were research articles with empirical data relevant to the 
question of a link between autism and one or more toxic heavy metals. Fifteen 
were offered as evidence against a link between exposure to these metals and 
autism. In contrast, a sum of 43 papers were supporting a link between autism and 
exposure to those metals. 42 

There are dozens of studies that support the autism-vaccine causation theory, but the CDC has 
denied their existence in this statement on their website. Parents attempting to make fully 
informed decisions about vaccinating their children who Google “Do vaccines cause autism 
spectrum disorders?” will see this page containing the CDC’s inaccurate claim as the first search 
result that is returned to them. The trust those parents have that the government is giving them 
accurate information is misplaced. 

In late 2010, reporter Sharyl Attkisson of CBS News summed up HHS’s position most 
succinctly: “In acknowledging Hannah’s injuries, the government said vaccines aggravated an 
unknown mitochondrial disorder Hannah had which didn’t ‘cause’ her autism, but ‘resulted’ in 
it.” 43 

These are just a few examples of incomplete or misleading government statements on vaccine 
safety. Why does the press allow them to continue? One answer may be because the government 
has asked the press to do so. 


HHS Secretary Sebelius’s “Don’t Give Equal Weight” Request to 
the Media 

In March 2010, while discussing the H1N1 flu, Readers Digest asked HHS Secretary Kathleen 
Sebelius, “What can be done about public mistrust of vaccines?” Sebelius replied, 

There are groups out there that insist that vaccines are responsible for a variety of 
problems despite all scientific evidence to the contrary. We have reached out to 
media outlets to try to get them to not give the views of these people equal weight 
in their reporting to what science has shown and continues to show about the 
safety of vaccines. 44 

Neither the Obama Administration nor Readers Digest clarified this remarkable disclosure, so 
it remains unclear which press outlets HHS contacted, what HHS asked the press not to report, or 
who complied with the request. But again, the mainstream media failed to pursue a story on 
potential vaccine injury, as well as a compelling story about the government’s request for 
censorship. 


A Modern-Day Semmelweis Reflex 

Just as the government hails vaccines as a cornerstone of public health, the medical 
community upholds vaccination as a miracle of modern medicine. If it seems almost impossible 
that public denial of vaccine injury could exist on such a huge scale, it should be recognized that 
there is an established precedent for such a phenomenon. 

In the mid-1800s in Vienna, Austria, mothers were dying shortly after childbirth from a now- 
extinct illness known as puerperal fever, or “childbed fever.” A woman entering the hospital to 
give birth had roughly a 16 percent chance that she would die before taking her baby home. The 
mortality rate of mothers giving birth in the midwife centers, however, was lower. 

In 1847, Dr. Ignaz Semmelweis, professor of obstetrics at the University of Pest, performed an 
autopsy on a colleague who had died from the fever and then fell ill with it himself. He 
postulated that small particles of the disease may have been left on his hands, and surmised that 
the maternal death rate from childbed fever was so high because doctors and medical students at 
the teaching hospital were not properly washing their hands after exams and autopsies of fever 
patients, before delivering newborns. 

He instituted new sterilization guidelines and the death rate in the obstetrics and gynecology 
ward fell to 1.27 percent . 45 

When Semmelweis’s colleague published this information, rather than finding it cause for 
celebration, the medical community lashed out against Semmelweis. He was mocked, attacked, 
and run out of the profession. He subsequently suffered a nervous breakdown. Semmelweis was 
invited by a colleague to visit an asylum for the mentally ill under the pretense of offering his 
professional opinion, but was instead locked inside, where he died two weeks later. Conflicting 
stories report that he died after being physically assaulted by the staff, or alternatively, that he 
died from puerperal fever. Two decades would pass after Semmelweis’s discovery before the 
work of Louis Pasteur and Joseph Lister helped to usher in the modern era of sanitation and 
hygiene, including medical sterilization. 

In serving the public, Semmelweis delivered the unwelcome news to doctors that they were 
largely responsible for the deaths of new mothers. It was bad news that they were not prepared to 
hear. This phenomenon has come to be known as the Semmelweis reflex—the reflexlike 
rejection, often in the medical community, of new scientific information without proper 
investigation. 46 

Today’s vaccine injury denialism is a modern-day Semmelweis reflex. Pediatricians who care 
passionately about the welfare of children understandably find repulsive the idea that autism is 
largely iatrogenic. Statements offered by government agencies (i.e., HHS and the CDC) and 
medical professionals (i.e., the AAP) offer plausible deniability to those who do not want to 
know or admit that the vaccines they are administering are capable of causing serious damage to 
a population, let alone to the individual children in their own practices. 


The Government and Media’s Lack of Accountability 

It is the responsibility of the government to pursue public health and to base its decisions on 
sound science. 47 It is the responsibility of the media to challenge governmental assertions and 
investigate their claims. The media’s unwillingness to follow the story on vaccines and autism 
and to ask hard-hitting questions has resulted in a larger failure: an absence of accountability. 

The public’s trust in the government and the press continue to erode as stories of corruption, 
bad faith, and abuse of authority continue to surface. Despite government and media attempts to 
manage the vaccine safety narrative, parents, the main stakeholders of this debate, are catching 
on. In its October 2010 survey, 48 the University of Michigan revealed that vaccine safety is the 
top research priority for 89 percent of parents. As always, the American people are their own last 
line of defense. Today, the American people must bring reason, responsibility, and prudence to 
the national childhood vaccine program. 


Chapter Nineteen 


MERCURY TOXICITY AND VACCINE INJURY 

Boyd Haley, PhD 


I firmly believe that the Centers for Disease Control and Prevention’s (CDC) vaccination 
program, recommended at the federal level but strongly influencing state mandates, has led to the 
dramatic rise in autism starting in or around 1988. That is a strong statement; however, it is 
supported by sound science, including the well-described toxicity of thimerosal- and aluminum- 
containing vaccines. 

There is no doubt that thimerosal is toxic. For example, in 1977, a report 1 was published 
regarding the deaths of ten of thirteen infants treated for infected umbilical cords. These infants 
died from mercury toxicity due to the application of a thimerosal-containing antiseptic 2 
externally to their skin. Thimerosal releases ethylmercury, which is insoluble in water and 
penetrates the skin and all organs of the body with great ease. Due to their lack of mature liver 
and kidney functions, infants could not effectively excrete this mercury, so it built up to toxic 
and ultimately lethal levels. 

It is this same thimerosal that the CDC regards as safe to inject into children on the day of 
birth, at levels the Environmental Protection Agency (EPA) asserts are safe to be exposed to in 
your diet—if you are an adult weighing 275 pounds. Infants are not adults; they are dramatically 
weaker in their ability to fight off toxic environmental effects, and they are, of course, much 
smaller. Moreover, the EPA calculation for an exposure limit (from eating seafood) does not 
incorporate other factors that are known to synergistically increase the toxicity of thimerosal. 
Many of these cofactors are found in thimerosal-containing vaccines, with aluminum being the 
one of most concern. Not only is aluminum a neurotoxin on its own, but aluminum dramatically 
increases the neurotoxicity of thimerosal many times over. 3 Given this knowledge, I find it 
incredible anyone could claim that a vaccine containing these two ingredients is safe. 

How certain is it that vaccine-delivered thimerosal is a culprit in the current autism epidemic? 
After spending millions of dollars looking for “autism genes,” we can certainly say that no 
significant finding has occurred. Autism does not appear to be a solely genetic disorder. 
However, studies do indicate that certain individuals may have a genetic susceptibility to a 
particular environmental toxin. 

How can we be sure that thimerosal is such a toxin? One way is by process of elimination. The 
toxin that caused the autism epidemic had to increase in all fifty states around 1988 to 1990. This 


excludes many factory-produced toxins. Children had to be exposed to the toxin before they 
were two years old. This excludes many other toxins used for discretionary reasons. The toxin 
has to have a gender bias, in that it is more likely to affect boys than girls. Only mercury- 
containing compounds can explain such a profound difference; they have a stronger negative 
effect on human males than on females, in the form of neurological impairment and lethality. 4 
This makes thimerosal, delivered via the universal childhood vaccination program, a very likely 
suspect. In fact, it is the only item that I know of that fits these requirements and observations. 

The toxin causing autism has a corresponding symptom: It also effectively and rapidly induces 
oxidative stress. 5 Nothing is more effective than mercury at inducing oxidative stress, which is 
identified by exceptionally high mitochondrial dysfunction. Over 85 percent of autistic children 
who have been tested have been diagnosed with such a dysfunction. 6 Biochemically, the 
exceptionally tight binding of mercury to the electron transporting system of mitochondria has 
been proven to cause high production of toxic chemical intermediates, leading to oxidative stress 
and to many of the biochemical abnormalities found most often in children with autism. 7 

Unlike the genetic studies performed by many scientists, biochemical studies have identified 
numerous biological abnormalities that are found in people with autism more often than in age- 
matched controls, and these studies have repeatedly shown that some of the same biochemical 
abnormalities can be induced under experimental conditions in test animals by the application of 
thimerosal. 8 We have the list of biochemical abnormalities associated with autism and we have 
the published scientific observations that mercury can cause these same abnormalities. Yet we 
also have the CDC and the American Academy of Pediatrics (AAP) denying the existence of any 
studies showing the role of thimerosal in autism spectrum disorder. 

In addition to oxidative stress, thimerosal and mercury will 1) suppress the immune system; 9 
2) decrease methyl-B12 production and, among other things, the proper chemical modification of 
DNA and RNA; 10 3) cause membrane-tight junctions to become leaky, leading to intestinal 
dysbiosis; 11 4) decrease molybdenum levels, which leads to 5) higher sulfite and lower sulfate 
levels, 12 which further leads to 6) abnormal myelination of the nervous system and 
corresponding neurological damage. 13 

I could continue listing many problems that are found in children with autism that are also 
known to be found in infants exposed to mercury. I know of nothing else that could do this so 
effectively and be so readily identified as a known exposure. I, and other involved researchers, 
would gladly debate these issues in public with CDC and other experts—if they had the courage 
to show up. They don’t. 

They would rather set up a kangaroo court system where mothers of children with autism are 
drawn into debate with self-identified experts, and where the input of knowledgeable researchers 
is excluded. And they would rather participate in biased media pieces where the input of anyone 
who offers dissenting opinions of the vaccine establishment orthodoxy ends up on the cutting- 
room floor, as recently happened in the PBS “Vaccine War” presentation on Frontline. 14 This 
represents documentary manipulation at its worst, and is very common in our national media 
today. It is symptomatic of the media’s pandering to the pharmaceutical and medical industries 
for advertising dollars. 

Finally, of all countries, the United States has by far the earliest and highest level of 
vaccinations given to infants. Yet stunningly, we have nearly the worst record for infant 


mortality 15 and autism incidence when compared to other developed countries of the world. How 
can this be? Recent research from academic medical groups in North America has shown that the 
hepatitis B vaccine given in the United States on the day of birth leads to increased rates of 
developmental disability. 16 It is fair to demand that our medical authorities and Congress tell us 
why our infants are dying at a shocking rate, relative to our peer nations. This nationally 
demonstrated crisis, using the government’s own data on infant mortality, defies any claim of 
vaccine safety by the CDC. To the contrary, this exceptionally high death rate supports the 
concept that the CDC vaccination program is causing severe damage to our infants who live. 

I am greatly in favor of a safe vaccination policy, but today’s vaccination policy is not proven 
safe and appears to me to do more damage than good. Vaccination policy and safety in this 
country are biased. Those with decision-making authority are deeply attached—either directly or 
indirectly—to the pharmaceutical industry that produces the vaccines. These decisionmakers 
need to stay in the good graces of the vaccine manufacturers and thus rarely question what the 
industry proposes. It is obvious to me that we need a fundamental change in who determines 
vaccine safety if we are ever to accomplish a safe and effective national vaccine program. Until 
then, there can be no doubt that parents must be able to make their own free and informed 
vaccination choices for their children. 


Chapter Twenty 


FORCED CHILD REMOVAL 

Kim Mack Rosenberg, JD 


You have a religious exemption from vaccination for your child at school. You get a call from 
Child Protective Services. The caseworker says she wants to meet with you to discuss whether 
your child is the subject of “medical neglect.” Do you know your rights? 


Few would dispute that Child Protective Services (CPS) serves a critical function in our society 
by protecting vulnerable children who have been harmed or are in harm’s way in their homes. 
New York State, for example, created a network of child protective service agencies to 
investigate cases of suspected abuse and to provide swift and competent protection and 
rehabilitative services to the child and family. 1 

Despite good intentions, state agencies such as CPS, have long histories of abusing power 2 
and failing to provide due process, to the detriment of children and their families. 3 In the 
absence of actual or imminent harm, CPS’s role should not be to “protect” children from parents 
who make alternative healthcare choices. 4 In these circumstances, the state should not use CPS 
to usurp parental authority and to instead assert its view of the child’s best interest. 

What happens if CPS scrutinizes a parent’s medical choice not to follow vaccination 
mandates? There are two basic questions: 

1. Is the parent at risk for investigation of “medical neglect”? 

2. Regardless of the reason for the child’s removal, may the state vaccinate a child against the 
parent’s wishes? 

There are no simple answers to these questions. Child protection laws and their enforcement 
vary widely among jurisdictions. Parents should be aware, however, that the answer to each of 
these questions may be “yes.” Through the misuse of CPS procedures, a state maybe able to 
forcibly impose vaccinations. 

This issue is of critical concern to parents who do not vaccinate according to government- 
recommended schedules. Recent surveys also have found that a majority of parents have serious 
concerns about vaccine safety. Parents are concerned that vaccinations may result in or 
contribute to autism, ADHD, sudden infant death syndrome, and other health problems. When 


families have a child with autism, for example, parents may provide their children with 
alternative medical and nutrition-based treatments. CPS has taken action against parents for 
medical neglect and has removed children because parents chose to make alternative healthcare 
choices for children on the autism spectrum. Many parents, including many parents of children 
with autism, make the decision not to vaccinate their children based on sincerely held religious 
beliefs. All but two states recognize religious exemptions from vaccination requirements but this 
may not, in every instance, protect a child from vaccination at the behest of CPS. 

CPS and some courts have considered parents’ choices for autism spectrum disorder 
treatments not “medically necessary.” Many autism treatments—diets, auditory training, vitamin 
and mineral therapy, hyperbaric oxygen therapy, and chelation, to name a few—are hotly 
disputed. 5 Parents seeking to make decisions in the best interests of their children with autism are 
pawns in a broader dispute—involving parents, government, the pharmaceutical industry, and 
concerned scientists and medical professionals—about the safety of vaccines and the etiology of 
autism. 


MEDICAL NEGLECT 

CPS is required to promptly investigate allegations of medical neglect. But what is “medical 
neglect”? While laws vary, neglect is generally an absence of appropriate care. The Merck 
Manual defines neglect as 

the failure to provide for or meet a child’s basic physical, emotional, educational, 
and medical needs. Neglect differs from abuse in that it usually occurs without 
intent to harm.... Medical neglect is failure to ensure that a child receives 
appropriate preventive care (e.g., vaccinations, routine dental examinations) or 
needed treatment for injuries or physical or mental disorders. 6 


Similarly, under New York law, for example, a neglected child is one 


whose physical, mental or emotional condition has been impaired or is in 
imminent danger of becoming impaired as a result of the failure of his parent . . . 
to exercise a minimum degree of care ... in supplying the child with . . . medical, 
dental, optometrical or surgical care, though financially able to do so or offered 
financial or other reasonable means to do so. 7 

The above passages demonstrate that the definition of medical neglect is vague. If a parent 
does not vaccinate a child in accordance with state mandates, is the parent neglectful? There is 
not a clear-cut answer, in part because many sources fail to differentiate between parents with 
legitimate exemptions from vaccination requirements and parents who may have no objection 
but simply fail to vaccinate their children. Various documents from New York State, New York 
City, and other sources interpret the statutory definition of neglect to include the failure to 
vaccinate. For example, the New York City Children’s Services “Parent’s Guide to New York 
State Child Abuse and Neglect Laws” states: 

A parent or caregiver is required to supply adequate medical, dental, optical and 
surgical care for a child under 18 years old. This medical care includes seeking 
adequate treatment for conditions that impair, or threaten to impair, the child’s 
mental, emotional or physical condition. You should follow the treatment 
prescribed for medical, psychiatric, and psychological care. You should also 
obtain preventive care such as well-baby care checkups, and immunizations for 
polio, mumps, and measles. 8 (emphasis added) 

Similarly, New York University Child Study Center defined medical neglect as “a failure to 
provide or comply with prescribed medical treatment for a child (e.g., such as immunization, 
surgery, medications).” 9 A Pennsylvania presentation entitled “Keeping Your Children & 
Getting Them Back,” designed to provide parents with information concerning child abuse and 
neglect laws in that state, gave “not taking a child for medical checkups or shots” as a 


straightforward example of medical neglect. 10 

While anyone may report suspected abuse or neglect to CPS, doctors, as a general rule, must 
report cases of medical neglect to CPS for investigation. 11 However, as noted above, what 
constitutes medical neglect is subject to interpretation. Doctors are the frontline in encouraging 
compliance with mandated vaccination schedules and, therefore, may view with suspicion 
parents who do not vaccinate in compliance with such schedules. For this reason, and because 
they are among the few people who have access to children’s medical records, doctors may be 
the reporters to CPS in most vaccination-related medical neglect cases. 

Simply put, a child’s physician who believes that the parent’s decision not to vaccinate is 
neglectful may report the parent to CPS. The American Academy of Pediatrics (AAP) has 
spoken to the issue of vaccinations and medical neglect and its opinions—while perhaps not 
appearing unreasonable on their face—are worrisome. The AAP in 2005 stated that: 

[cjontinued refusal [to vaccinate] after adequate discussion should be respected 
unless the child is put at significant risk of serious harm (as, for example, might be 
the case during an epidemic). Only then should state agencies be involved to 
override parental discretion on the basis of medical neglect. Physician concerns 
about liability should be addressed by good documentation of the discussion of the 
benefits of immunization and the risks associated with remaining unimmunized. 
Physicians also may wish to consider having the parents sign a refusal waiver. 12 

Several years earlier, in 1997, the AAP’s Committee on Bioethics published an article 
concerning religious exemptions to medical care. In that paper, the AAP called for the repeal of 
all religious exemption laws, proposing instead that parents should be better educated about their 
children’s medical needs. 13 While the statement concerned exemptions from all forms of medical 
care, the committee took particular note of vaccines, stating that “some parents, acting in accord 
with state laws, refuse to have their children immunized because of religious beliefs. The AAP 
does not support the stringent application of medical neglect laws when children do not receive 
recommended immunizations.” 14 Recognizing that “the risk to unimmunized individuals is 
relatively low” and encouraging “universal immunization,” the AAP stated that it “supports the 
use of appropriate public health measures, such as mandatory mass vaccinations in epidemic 
situations, when necessary to protect communities and their unimmunized members.” 15 In the 
1997 statement, the AAP cautioned physicians that “threatening or seeking state intervention 
should be the last resort, undertaken only when treatment is likely to prevent substantial harm or 
death.” 16 

These AAP statements raise several concerns. First, the undercurrent of both statements is 
paternalistic. Underpinning the AAP’s position is the suggestion that not vaccinating a child is an 
illegitimate, scientifically or medically unsound choice, 17 despite laws that grant that right. The 
2005 statement demonstrates this when it refers to failure to vaccinate as a “problem.” 18 Further, 
the waiver that the AAP suggests doctors present to a non-vaccinating parent for signature 
contains language that arguably could later be used against the parent as a potential admission of 
neglect. 19 First, it indicates that the parent has been advised of the risks and benefits of 
vaccination and is written in such a way as to imply that the parent agrees with what he or she 
has been told. 20 The form then states, “I know that failure to follow the recommendations about 


vaccination may endanger the health or life of my child and others with which my child might 
come into contact.” 21 While suggesting that “doctor knows best,” the AAP’s statements offer 
scant guidance about what constitutes an emergency that doctors should report. How does a 
doctor decide which emergency, which risk, which harm? With insufficient AAP guidance, there 
inevitably will be a lack of uniformity in application of this policy. Even the 2005 example of the 
epidemic is not clear-cut. One needs only to reflect on the 2009 H1N1 influenza outbreak to 
learn an object lesson on the subjectivity of identifying an epidemic. Finally, anecdotal evidence 
suggests that not all doctors are following the AAP’s policy; some are reporting families who 
choose not to vaccinate to CPS in the absence of an emergency or threat to the child’s health, 
such as a disease outbreak. 

It is likely that only a small percentage of CPS referrals for medical neglect are based solely 
on noncompliance with vaccination mandates. 22 Nonetheless, for any family who has to face 
investigation by CPS, the social, emotional, and financial toll is incalculable, even if ultimately 
vindicated. In one case, the court found that a parent who “impressed the court as a diligent, 
loving and concerned parent” was neglectful for failing to immunize his daughter against 
measles during a measles outbreak. 22 It found that his objections to the measles vaccine, while 
sincere, were based on medical and scientific information, not religion. Because there was no 
other evidence of any “neglect,” the court did not force vaccination of the child, at least in part, 
because the child was not yet attending school. The court might have decided differently if the 
child had been school-age and had determined that the parent’s objections were not religious. 
This case also shows how time-consuming the judicial process can be—it took the court almost 
two years to decide the case after the initial petition was filed. 24 

As the number of parents exercising their rights to make vaccination exemptions grows, so 
does the opposition to that exercise. This is a contentious area and one that the Center for 
Personal Rights is closely monitoring. 


FORCED VACCINATION 

A child in foster care may be subject to vaccination unless his or her parent has made formal 
objections to vaccination, and even then, the parent’s exercise of his or her rights is not 
guaranteed. Parents cannot rely on CPS to affirmatively enquire as to parental beliefs with 
respect to what are widely regarded as “routine” medical care practices and must take care to not 
waive their rights if they have valid exemptions against vaccination. 

Vaccination according to federal recommendations and state mandates is a cornerstone of 
foster care, under both state and federal laws. Most children in foster care are eligible for 
federally-funded Medicaid. 25 In New York, for example, the Medicaid Early Periodic Screening 
Diagnosis and Treatment (EPSDT) requirements include “immunizations in accordance with the 
most current New York State or New York City Recommended Immunization Schedule, as 
appropriate.” 26 Thus when a child enters the New York State foster care system, CPS attempts to 
obtain current immunization history. 

The initial EPSDT medical assessment includes “preventive services, such as immunizations . 

. . appropriate for the child’s age.” 27 Following the initial assessment, pediatric visits include 
“immunizations consistent with current NYS/NYC DOH recommendations for age.” 28 In fact, 
the EPSDT provider manual unequivocally states that “persons under 19 years of age must be 
immunized in accordance with the most current” state vaccination schedule. The manual also 
recommends “simultaneous administration of all routinely recommended vaccines appropriate to 
the age and previous vaccination status.” 29 Of gravest concern to parents who elect not to follow 
vaccination mandates is the manual’s encouragement to “catch up” on missed vaccinations. The 
manual states that “most of the widely used vaccines can generally be safely and effectively 
administered simultaneously. This is particularly important in scheduling children with missed 
immunizations. ” 30 

Given the emphasis on vaccination in foster care, parents should document any objections to 
vaccination. They should consider providing CPS with a copy of any vaccination exemption they 
previously obtained and making sure that any medical authorization 31 that they execute does not 
include consent for vaccination. If the child previously received vaccines, parents should 
consider providing CPS with a copy of the child’s immunization history to avoid unnecessary 
revaccination. Depending on individual circumstances, a parent may also be able to participate in 
doctor visits while a child is in foster care. 

Challenges to a parent’s right to object to a child’s vaccination on religious grounds when a 
child is in foster care vary by state. In New York, for example, courts have upheld exemptions 
for parents whose children are in foster care, but only if the parents meet all the usual 
requirements for vaccination exemptions. In New York, this means demonstrating a sincere and 
genuine religious objection to the court’s satisfaction. 32 In many states, religious exemptions are 
not as automatic as they may seem and, if CPS seeks court intervention to vaccinate a child, a 
parent may even be required to “prove up” his or her exemption, even if previously accepted. 33 

In a decision upholding a parent’s exemption, a mother with two children in foster care 
successfully defeated a CPS petition to compel vaccination. 34 Several years before, the mother 
had obtained a religious exemption for the elder child for day care, and neither child was 
vaccinated. 35 The agency’s foster care paperwork noted the mother’s opposition to vaccination 


on religious grounds. 36 The court held a hearing to assess whether the mother’s religious beliefs 
were genuine and sincere and found that they were. The agency’s application to vaccinate was 
denied. 37 

While the mother prevailed in this case, the facts of the case exposed a glaring hole in the 
system. The foster parent, acting on her own authority, had one of the children vaccinated “to 
protect her own family.” 38 CPS then petitioned for the right to vaccinate the other child after the 
parent threatened to sue. 39 Even though the agency was aware of the mother’s objections, a 
rogue action by the foster parent resulted in a child receiving a vaccination against the mother’s 
religious beliefs. The foster parent’s action violated the role of foster parents in New York. 
Foster parents “do not have legal authority to request or authorize immunizations.” 40 

In another New York case, the court decided against a parent exercising a religious exemption. 
A court recently determined that a mother whose child was found to be neglected based on, 
among other things, failure to maintain a sanitary home and failure to provide medical care, did 
not support her religious objection to vaccinations by a preponderance of the evidence. 41 As a 
result, the court granted the Administration for Children’s Services’s motion to allow the child to 
be immunized in accordance with New York’s vaccination mandates. 42 

In a recent Arizona decision, a court found that a mother whose child had been placed in foster 
care still was entitled to exercise her religious objection to vaccination. 43 The court was careful 
to note that such cases needed to be determined on their individual facts and stated “we would 
not hesitate to find a compelling state interest had the Department shown that [the child] was 
especially vulnerable to diseases prevented by immunization, due perhaps to malnutrition or 
some other medical condition.” 44 Finding that the child’s risks were no greater than the risk to 
other children, the court upheld the mother’s right to continue to exercise her religious objection 
while her child was out of her custody. 45 This case demonstrates that parents must be prepared 
not only to support their religious objections to vaccination but also perhaps to address medical 
or scientific concerns the court may have. 

In other cases, courts have held that when parents lose custody of their children, either 
temporarily or permanently, they lose the right for their religious beliefs to control medical 
decision making. In a 2002 North Carolina case, parents who were adjudged neglectful and 
whose children were placed in foster care were denied the right to exercise their religious 
objection to vaccination. 46 The court did not examine the sincerity or bona fide nature of the 
parents’ beliefs, instead finding that they had lost their rights to exercise a religious exemption— 
though their parental rights were not terminated. 47 The court found that only the department of 
social services could make immunization and other healthcare decisions for the children. 48 In 
2002, a Georgia court decided to permanently remove a child because it found the child to be 
“deprived.” As part of that decision, the mother lost the right to make medical decisions. 49 The 
court granted custody, which included the right to make medical decisions for the child, to the 
child’s grandmother. 50 


THE POTENTIALLY LIFE-ALTERING RESULTS OF FORCED 
VACCINATION 

While this chapter has focused on parents’ rights, children’s rights are inextricably linked to their 
parents’ rights. Forced vaccination of children, in violation of parents’ rights, risks real physical 
harm to children. The results of forced vaccination while in foster care may be devastating. 

Dan Olmsted, editor, Age of Autism, an online newspaper, wrote a story in 2008 about a young 
girl vaccinated while in foster care against her parents’ religious convictions. 51 CPS removed an 
Amish child from her family when she was one year old because CPS thought the family 
displayed “medical neglect” and failed to treat her chronic ear infection properly. In foster care, 
she was vaccinated, apparently with multiple vaccines in two sessions, presumably to “catch her 
up” to the mandated schedule. The child now has autism and is in her parents’ care. In the Old 
Order Amish community, parents do not vaccinate their children and autism is almost unknown. 

CPS may protect children from child abuse and neglect, but it also poses a potential risk to 
families when parents choose not to follow vaccination mandates. Even in those jurisdictions 
where, by law, CPS and foster parents must respect parent choices about vaccination, they do not 
always do so. When parents are faced with the reality of childremoval proceedings, they must 
carefully document and communicate vaccination exemptions to CPS and know their rights. 


The author wishes to acknowledge Malika Felix, graduating law student and CPR 
intern, for her research assistance. This chapter is an introductory overview and 
is not legal advice. State law, especially on religious treatment exemptions, varies 
widely. Parents should consult a lawyer to discuss individual circumstances; the 
cases used here are examples only. 



Chapter Twenty-One 


GENETIC INFORMATION: WHERE DO WE GO FROM 
HERE? 

Twila Brase, RN 


When it comes to personal rights and parental protection of children, what could be more 
personal than the right of parents to protect the ownership and integrity of their children’s DNA 
from the moment they are born? Parents must consider the potential for twenty-first-century 
medicine to compel genetic manipulation. This could happen as a result of compulsory state 
government newborn genetic testing programs. Today, state governments conduct genetic tests 
on infants, collecting and retaining DNA from every newborn, building state genetic registries, 
and using newborn genetic material to conduct genetic research without parental consent. 1 

Laboratory technicians and genetic researchers are able to analyze newborns’ DNA for 
biological, genetic, and medical weaknesses. For purposes of reducing costs in healthcare, will 
genetic therapy and genetic manipulation based on their findings be required in the twenty-first 
century? Will children be required to receive gene-based vaccinations to prevent the emergence 
of future medical conditions identified by the screening? For instance, if a government screening 
identifies a gene at birth that is connected, however loosely, to childhood cancer, could certain 
“cancer vaccinations” emerge and be compelled? This is not as farfetched as it may sound. 

Every year in the United States, state public health laboratories genetically screen four million 
babies at birth through state newborn screening programs. The American Journal of Public 
Health calls newborn screening “the first and largest example of systematic, population-wide 
genetic testing” in the nation. 2 At the hospital, a nurse pricks the newborn’s heel within twenty- 
four to seventy-two hours after birth and places blood samples on the filter paper of a 
government-issued blood spot card. The hospital does not perform the actual test. It sends the 
card directly to the state health department’s public health laboratory for newborn screening, or 
as we at the Citizens’ Council for Health Freedom prefer to call it, newborn genetic testing. 


NO PARENTAL CONSENT REQUIRED 

Newborn screening is often exempt from the written informed consent requirements of state 
genetic privacy laws. Most parents are completely unaware of the collection, storage, and use of 
their child’s genetic material. If they know about the heel prick, they probably think the hospital 
is simply doing a standard test to make sure the baby is healthy. Many hospital staff members, 
including OB-GYN nurses, do not know that this procedure is for genetic testing by the state. In 
most states, even if parents know the far-reaching implications of this testing, they have no 
choice but to comply. All fifty states require genetic screening at birth, though the number of 
conditions for which children are screened varies from state to state. Thirty-three states allow 
only religious objection and thirteen additional states allow parental objection for any reason. 3 
However, in Nebraska, the health department will take parents to court if they refuse testing. 4 

After each newborn’s blood sample is collected, the state’s public health laboratory conducts 
genetic testing, stores the genetic test results in a government database, and keeps the excess 
blood—the baby’s DNA—on file for future genetic research. In most states, the warehoused 
DNA and genetic test results are state government property. According to the Association of 
Public Health Laboratories, newborn screening “programs in 33 states and the District of 
Columbia—accounting for 46% of the annual newborn population—keep the residual blood 
spots anywhere from one month to three years. Seven states retain them for eighteen to twenty- 
seven years, and ten keep them indefinitely.” 5 

Governments often make babies’ DNA available for genetic research both within and outside 
the state health department. In most states, parental consent is not required to use a baby’s DNA 
for research. While only Maryland requires parental consent for screening, 6 Oklahoma requires 
consent for the storage and use of newborns’ DNA for research. South Carolina, Minnesota, and 
Texas have an opt-out (dissent) process, although the state of Minnesota does not require parents 
to be given a timely explanation of the storage or dissent option. In California, the Supreme 
Court ruled in 1990 that individuals have no property rights in body parts that are given up for 
testing or otherwise medically removed. 7 California keeps babies’ DNA indefinitely. 

As Dr. Beth Tarini, MD, notes in her 2009 paper, “Not Without My Permission,” parents who 
discover the secret storage and use of babies’ DNA are not happy about it. Parents are shocked 
when they learn of these practices and many believe that they should be illegal. 


PARENTS FILE LAWSUITS 

Parents in Texas and Minnesota have filed lawsuits against state health officials after discovering 
the retention and use of their newborns’ DNA. 1 Under the Fourth Amendment’s protection 
against unlawful search and seizure, a judge required the Texas Department of Health to destroy 
the blood spots of more than five million children, which had been retained since 2002. As an 
internal department’s documents later revealed, Texas not only retained babies’ DNA, but also 
gave it to the U.S. military to create a law-enforcement DNA database, sold it for $4 per spot to 
various corporations, and used it to barter with for-profit companies for laboratory equipment. 9 
These activities were not discovered during the litigation because the case was quickly decided 
and never made it to the discovery phase. 10 The Texas news media later obtained the internal 
documents through the state’s sunshine laws. 

The Minnesota lawsuit continues: Following the first hearing in October 2009 at the county 
courthouse, the case was dismissed at the request of the Minnesota Department of Health. The 
state’s attorney claimed that the Minnesota genetic privacy law, requiring written informed 
consent for the collection, storage, use, and dissemination of genetic information, does not 
supersede the newborn screening law, which does not require consent. The attorney for the 
families appealed the decision in January 2010. 

In June 2010, a Minnesota appellate court agreed with the county court and upheld the 
dismissal. While the court recognized that the newborn screening law does not expressly 
authorize the storage and use or dissemination of newborns’ blood, the court nonetheless ruled 
that the Minnesota health commissioner’s broad, general authority under state law to conduct 
research permits genetic research using the blood spots. However, in a strike against the state 
health department, the court said the newborns’ biological material—the blood spots—are 
genetic information as defined under the state’s genetic privacy law and may not be used for any 
research not related to screening. The health department claims the blood spots are not genetic 
information and therefore not protected by the informed consent requirements of the genetic 
privacy law. The judge disagreed. This limitation is not reassuring, however, because the judge 
allowed the term “newborn screening research” to be broadly construed. The lawsuit was 
appealed to the Minnesota Supreme Court on September 23, 2010. 


GENETIC VACCINATIONS? 

Francis Collins, head of the National Institutes of Health, has said, “Like it or not, every newborn 
will soon be genetically sequenced at birth by the government.” 11 Assuming this happens, and 
unless new laws are put into place that allow parents to retain control of their child’s genetic 
material, state health officials will own each child’s unique genetic code, allowing them to assess 
the strengths and weaknesses of every child and eventually every adult. 

The twenty-first century is an era of healthcare cost containment. To limit healthcare spending, 
are we looking at a future where parents—whose genetic code was either screened or discerned 
from their child’s screening—or their children will be required to submit to genetic engineering 
to avoid the birth of a less-than-perfect child? This would be the ultimate in government 
“vaccination” against disease and disability. Let us not mince words: This would be a twenty- 
first-century form of eugenics. 

We must remember that with limited exceptions, particularly related to criminals, genetic 
testing—even by the government—cannot be imposed on adults without informed consent. 
Genetic testing of newborns takes away the child’s right to someday make an informed choice 
about genetic testing. 


PRIVACY AND LIBERTY 

There are broader privacy issues as well. Individuals may not want the impending Nationwide 
Health Information Network (NHIN) to catalog their genetic information. The NHIN is an 
online, permanent, linked, lifelong medical record now under government construction. The 
information on the NHIN will be available to the government and others—more than 2.2 million 
entities 12 —without the individual’s consent, as permitted by the so-called federal HIPAA 
“privacy” rule. 

To eliminate these threats to liberty and privacy, fully informed written parental consent must 
be required before the government is allowed to take, store, use, or disseminate newborns’ DNA 
and genetic test results. The government must make clear all the benefits—and all the risks—of 
retention and research. State governments must also grant parents the right to limit newborn 
genetic screening to the tests of their choice, keeping in mind that these children, upon reaching 
adulthood, may not be pleased to have had their genes tested at birth and the results recorded. 

Under the doctrine of parens patriae, health officials increasingly claim authority to override 
the will of parents in both newborn genetic screening and vaccination to impose these intrusive 
medical procedures on children with or without parental consent. Parens patriae is said to grant 
the state power and authority to protect persons who are legally unable to act on their own 
behalves. Except in cases of child abuse, however, such protection and choices rightfully belong 
to the actual parents of the child, not to the government. 

Furthermore, individuals, including the children, have a right not to know, as well as a right to 
decide when to know, what their genes may say about their futures. Genetics are not always 
destiny; 13 they can represent a vulnerability that may or may not be expressed. However, once 
the genetic test is performed, the findings, accurate or not, destiny or not, are recorded. Certain 
genetic assessments and assumptions about the child’s future could negatively affect the child’s 
employment, insurance, marriage, and reproductive choices. 

Finally, newborn screening and genetic research using newborns’ DNA may eventually lead to 
a twenty-first-century vaccination program against detected genetic traits, biomarkers, and 
mutations. Parents must consider the options for protecting their children. Vaccination choice 
and parental informed consent are fundamental human rights. 

The Citizens’ Council on Healthcare has a ten-point overview of the issues related to the 
retention of babies’ DNA, research, and newborn genetic screening, including contact 
information for facilities that conduct private newborn screening. It is available at 
www.itsmydna.org. 


Chapter Twenty-Two 


A DOCTOR’S VIEW OF VACCINES AND THE PUBLIC 
HEALTH 

Sherri Tenpenny, DO, AOBNMM 


According to the Encyclopedia Britannica, public health is “the science and art of preventing 
disease, prolonging life, and promoting health through organized community efforts.” Its 
mission, as led in the United States by the Centers for Disease Control and Prevention (CDC) 
includes developing sound public health policy for the population at large. There can be little 
argument that public health has played a significant and valuable role in sanitation, injury 
prevention, environmental toxicology, food safety, and clean water. However, in recent years, 
one of public health’s primary tools for disease prevention—vaccination—has come under 
attack. Its importance has been seriously brought into question. 

Said to be the cornerstone of disease prevention, vaccination has become one of the most 
expansive areas of public health. All levels of government—local, state, national, and global— 
spend billions of dollars each year on the manufacture, procurement, distribution, and 
administration of vaccines. In 1983, the vaccination schedule from birth to eighteen years of age 
included twenty-four doses of seven different vaccines: polio, MMR (measles, mumps, and 
rubella), and DTP (diphtheria, tetanus, and pertussis). The federal government now recommends 
that children receive seventy doses of sixteen different vaccines by the time they graduate from 
high school. Parents have begun to question the necessity of so many vaccines. An ethical tug- 
of-war has arisen between the people’s right to choose what is injected into their bodies (and the 
bodies of their children) and the presumed benefits of vaccines to society as promoted by health 
officials. 

Discussions about the right to refuse vaccination can become contentious, even hostile. Those 
who firmly believe that vaccines are safe, protective, and mostly harmless stand a chasm apart 
from those who have had a different experience with vaccination, involving serious injury, 
chronic illness, and even death. The debate has intensified, and so have the stakes. As more 
parents investigate and weigh the risks and benefits of vaccines, many have chosen to opt out. 
These parents have decided to take personal responsibility for the health of their children, 
refusing to accept that health must come through a needle. Every vaccination has potential side 
effects and many parents feel that the risk of the vaccine is unacceptably larger than the risk of 
the illness. 



Moreover, scientists cannot prove the efficacy of a particular vaccine in a particular individual 
because it is impossible to predict the susceptibility of an individual to a specific pathogen. 
Parents know of children who have remained well without being vaccinated and of persons who 
have contracted an illness even though they received their respective shots. Public health 
officials and parents who advocate vaccination downplay reports of outbreaks among the 
vaccinated, fearing the value of the vaccination paradigm would be called into question. 

With more individuals refusing vaccines, alarmed health officials are concerned that the 
unvaccinated will cause a loss of “herd immunity”—a vaccination level assumed to provide 
community-wide protection. They point to outbreaks of chickenpox, mumps, and pertussis over 
the last few years as proof of waning herd immunity. Officials have lodged blame for these 
occurrences squarely on unvaccinated children, even though most of the children who contracted 
the illnesses were fully vaccinated. 

Vaccine makers and medical professionals claim vaccines were responsible for eradicating a 
large number of diseases, but official statistics clearly document vaccine-preventable illnesses 
were on their way out or, in many cases, nearly eliminated prior to the widespread use of the 
vaccines designed to prevent them. However, scientific facts rarely seem to change the 
perspectives of either side. Reasons for vaccination choice often reside in personal convictions. 
Many individuals insist that the separation between their person and the state begins at their skin. 
They have strong convictions that mandatory injections are an infringement of personal rights. 
The question, then, is whether society has a right—or perhaps a duty—to override personal 
choice for the good of the whole country. This argument has sparked debates for more than a 
century. 

A fact that cannot be debated, however, is that we have a national epidemic of sick children. 
Today, parents schedule occupational therapy, physical therapy, and speech therapy into their 
weekly routines, as though these activities were as ordinary as soccer practice and piano lessons. 
Pediatricians have started to say, “two years of age is when kids get asthma,” or “children get 
autism before age three,” as though these were typical growth milestones. 

Is there a common factor contributing to the epidemic of illness among children today? It’s not 
genetics: Different families have different genes. It’s not exercise: Some kids are athletes, others 
are couch potatoes. It’s not environmental exposures: Some sick kids live in unhygienic public 
housing projects, some live in pristine gated communities. It’s not food: Some eat only organic, 
some eat mostly fast food. What touches almost all children today and likely contributes to the 
plethora of chronic illnesses are seventy doses of sixteen vaccines—which include measurable 
amounts of chemicals, excipients, detergents, adjuvants, and heavy metals—by eighteen years of 
age. Science has not proven these ingredients to be harmless as administered. Why do we accept 
that vaccination cannot be a contributor to illness and poor health? 

We have come to accept asthma, allergies, eczema, chronic ear infections, and learning 
difficulties as “normal” childhood conditions. In our zeal to eradicate a few infectious diseases, 
we have traded typically mild illnesses of childhood, such as chickenpox, mumps, and measles, 
for a lifetime of poor health and drugs. We have exchanged temporary illnesses for pervasive, 
lifelong diseases, disorders, dysfunctions, and disabilities. A chronic illness held in check by 
medication is not health. Society must gauge the well-being of children by more than high 
vaccination rates and low infection rates caused by a specific short list of pathogens. 



ECONOMICS OF PUBLIC HEALTH: A SNAPSHOT 

Since the 1970s, health economists have justified vaccination through cost-benefit analysis, a 
technique for quantifying and measuring the value of an intervention by weighing the likely costs 
of an illness against the positive benefit of the procedure. According to public health officials, 
vaccination has one of the best cost-benefit profiles for reducing medical care expenditures. 1 
However, these calculations are based at the population level and do not include the potential 
costs to the individual. Policy makers admit that side effects occur, but consistently use large 
epidemiological studies to minimize the number of reactions and their catastrophic results. The 
story below, unfortunately, well illustrates this point. 

Several years ago, I had a young patient in my practice who was a virtuoso 
violinist. She had won an impressive list of awards and competitions and was 
about to enter a prominent school of music. She had grown up healthy and 
unvaccinated in a state where her mother had exercised a philosophical right to 
refuse vaccines throughout her twelve years of primary education. The university 
where she intended to matriculate was unbending in their vaccination 
requirements, particularly insisting that she receive an MMR (measles, mumps, 
rubella) vaccine. While this was disconcerting to her parents, she was otherwise 
healthy and they agreed to the demands of the college. Within a few days of the 
inoculation, her health began to deteriorate and within months, she was unable to 
lift her arms due to excruciating pain in her joints and extreme weakness in her 
muscles. Despite the help of a long list of conventional and integrative medical 
practitioners, this aspiring musician was unable ever again to play her instrument. 

Today, she is on disability due to progressive neurological deterioration and 
chronic pain. 2 

Physicians and officials begrudgingly admit that vaccination side effects can occur. The CDC 
has written a fact sheet on each vaccine called a Vaccine Information Statement (VIS). The VIS 
provides basic information about the risks and presumed benefits of the vaccine. By federal law, 
all vaccination providers must give patients, or their parents or legal representatives, the 
appropriate VIS prior to administering a vaccine. 3 

Each VIS is written in clear and simple language so it is easily understood by parents. A VIS 
contains 1) a description of the illness the vaccine is designed to prevent; 2) a basic description 
of the vaccine; 3) a definition of who should receive the vaccine and when it should be 
administered; 4) the risks of the vaccine; and 5) a list of possible mild, moderate, and severe 
reactions to the vaccine. 

A VIS is given to reassure parents they are making the correct decision to vaccinate. 
Depictions of the diseases are strong, and include incidence rates for hospitalization and death. 
This makes every infection seem serious and potentially deadly—a frightening perspective for a 
nonmedical person possessing no experience with which to place the statistics in context. On the 
other hand, a VIS tends to minimize the potential for serious vaccine side effects. Nearly all VIS 
forms state, in one way or another, that severe reactions are “exceedingly rare, less than one out 
of a million doses. These are so rare it is hard to tell if they are caused by the vaccine.” 4 


However, severe reactions are not nearly as rare as many doctors and public health officials 
would have us believe. In 1986, Congress passed the National Childhood Vaccine Injury Act, 
which included a national system to collect and evaluate the reports of possible adverse events. 
The Vaccine Adverse Event Reporting System (VAERS) is a passive surveillance system that 
relies on physicians, healthcare providers, parents, and vaccine manufacturers to submit reports 
of adverse reactions, typically within thirty days following vaccination. Since 1999, VAERS has 
received 11,000 to 12,000 individual reports per year. Approximately 15 percent of filed reports 
are classified as “an event that is fatal, life-threatening, requires or prolongs hospitalization, 
results in permanent disability, or in the judgment of the physician could lead to such an outcome 
in the absence of medical intervention.” 5 In 1993, Dr. David Kessler, former head of the U.S. 
Food and Drug Administration, stated that only about one percent of serious adverse drug events 
(reactions) are reported. This could mean that there are potentially 1,200,000 adverse events 
from vaccines occurring each year. 

In addition to filing a report, severely injured parties can file a claim for compensation through 
the Vaccine Injury Compensation Program (VICP). As of November 3, 2010, 13,613 claims 
have been filed and the VICP has committed to, or has paid, more than $2 billion in awards to 
2,541 persons, with more than 5,800 remaining to be adjudicated. The federal government grants 
awards for extreme reactions to vaccination, such as chronic arthritis, anaphylaxis, 
encephalopathy, and death. Mild to moderate disabilities and side effects are not eligible for 
damage awards. 

The medical literature is rife with reports of autoimmune illness, hearing and vision loss, skin 
disorders, blood disorders, and a long list of neurological disorders occurring postvaccination. 
The positive cost-benefit analysis lauded by public health bureaucrats does not account for 
economic and personal losses sustained by the many thousands of affected persons who have 
been subjected to millions of dollars of tests searching for the cause of an illness that was 
sourced from a vaccine. If a true accounting of the vaccine program included these expenses— 
and the cost of drugs used to treat illnesses arising from vaccine side effects and reactions—the 
program’s economic cost-benefit ratio would seriously be called into question. 


PUBLIC HEALTH: PULL OR PUSH? 

Public health officials strike a delicate balance between cooperation, cajoling patients into 
vaccination compliance, and coercion, using subtle and not-so-subtle threats of serious 
consequences when people refuse. It is the classic carrot-and-stick approach applied to 
healthcare. A patient has the right to refuse medications and elective surgeries because an 
adverse outcome will affect only that individual’s health. However, health officials fiercely 
challenge patients and parents when they refuse vaccination because officials fear that outbreaks 
of contagious diseases can affect the welfare of a community. 

The negative attitude toward adults who choose not to vaccinate their children began almost a 
century ago. During the 1920s, the tenor of health officials’ rhetoric transformed from gently 
urging the public to cooperate with diphtheria vaccination programs into a tone of stern 
authority. Strong language was used in public service announcements, pamphlets, and medical 
brochures. Officials insinuated that parents had culpability if their unvaccinated children became 
ill. In 1926, the American Child Health Association charged that “the time will come when every 
case of diphtheria will be an indictment against the intelligence of the parents and it will not be 
many years before every death from diphtheria will be referred to a coroner’s jury for 
investigation to fix criminal responsibility.” 6 

While no parents have yet been charged with criminal liability because their unvaccinated 
child contracted or died from a so-called vaccine-preventable disease, there have been coercive 
attempts by public health officials to forcibly vaccinate children against the wishes of their 
parents. For example, in 2007, when more than 2,300 children did not comply with the newly 
mandated chickenpox and hepatitis B vaccinations, the state of Maryland threatened parents with 
legal action as a last resort. Children were absent from the Prince George’s county school district 
for nearly two months because of failure to meet vaccine requirements, creating what officials 
deemed a “truancy issue.” Circuit Judge C. Philip Nichols, Jr., who handles juvenile matters, and 
Maryland Attorney General Glenn F. Ivey sent letters to the families who were not compliant, 
ordering them to appear for a hearing. The letter warned that their children’s unexcused absences 
may subject them to criminal charges, which included a $50-per-day penalty and up to ten days 
in jail. The state ordered parents to arrive at the courthouse with children in tow. If parents did 
not provide proof that their children had received all of the state-mandated vaccinations or hand 
over a valid vaccination-exemption letter, the children would be vaccinated on site. Many 
parents scrambled to update their children’s records privately through their family physicians’ 
offices and sent the records directly to the school system. However, nearly 1,700 children 
appeared with their parents at the courthouse on Saturday morning, November 11, 2007. The 
judge verbally reprimanded the parents, many children were immunized at the courthouse, and 
the students were told to return to school on Monday morning. 

Another more serious example occurred in New York in 2008 when three children were 
removed from their mother’s custody by the Department of Social Services while the court 
decided, among other issues, if the mother’s opposition to immunizing her children as a school 
requirement qualified as a “genuine and sincere religious belief.” In New York, parents have the 
burden to prove by a “preponderance of the evidence” that their opposition to immunization is 
“personal and sincere.” In this instance, the court found that the mother had met her burden. The 
state granted her an exemption. The experience was no doubt terrifying to this family and sent a 
strong message to others that the state of New York enforces vaccination requirements with a 


heavy hand. 8 

Compulsory vaccination laws have generated disagreements between officials and parents 
since the widespread use of the first vaccine for smallpox in the 1800s. As more vaccines have 
been developed, the question is, increasingly, whether all licensed vaccines are truly necessary to 
protect the public’s health. For example, many states are debating school requirements for 
human papillomavirus (HPV) vaccination, Gardasil and Cervarix, which have been licensed and 
recommended for girls and boys as young as nine. HPV is not an airborne pathogen; it is spread 
by sexual intercourse and sexual contact. Is it reasonable to make this vaccine mandatory for 
sixth graders in exchange for a public education? 


VACCINATION EXEMPTIONS: THE LEGAL RIGHT TO REFUSE 

By 1968, nearly 50 percent of U.S. states had laws requiring one or more vaccinations for public 
school admission. By 1974, the number of states with vaccination laws had increased to forty. 9 
Today, all U.S. states and territories have vaccination requirements for entering public schools. 
Notably, when state governments first passed vaccination regulations, significantly fewer 
vaccines were in general use. Since 1985, when the only vaccines required for school were polio, 
MMR, and DTP, most state governments have added multiple doses of nine additional vaccines 
and more boosters to school requirements. 10 

Almost all state laws allow parents to refuse vaccinations for their children. However, the ease 
of obtaining exemptions varies significantly by state. School and public health officials are 
seldom forthcoming about the availability of vaccination exemptions. Each fall, parents receive a 
letter from their local school districts reminding them to have their children’s vaccination records 
up-to-date before the first day of school. An exemption form is seldom, if ever, offered unless 
requested. Many parents are unaware that their state laws provide a mechanism to exempt their 
children from vaccination requirements. Currently, twenty states allow parents to opt out based 
on philosophical disagreement with the principles of vaccination, and forty-eight states, all but 
West Virginia and Mississippi, allow parents to refuse for religious reasons. 11 

All fifty states allow medical exemptions from vaccination, but in practice, they are difficult to 
obtain. As a general rule, only medical exemptions signed by a medical doctor (MD) or doctor of 
osteopathic medicine (DO) are accepted. The letter must state that, in the opinion of the 
physician, the administration of one or more vaccines would be detrimental to the health of the 
child. States primarily grant medical exemptions on a vaccineby-vaccine basis rather than as a 
blanket exemption to all vaccines. In some state health departments, medical directors have the 
authority to override the opinion of the patient’s personal physician if they do not think the 
exemption is justified. Even when physicians agree that a child should be medically exempted, 
they are often hesitant to put their opinions in writing, fearing repercussions to their private 
practice. State health departments occasionally rebuke physicians who write too many medical- 
exemption letters. 

The final type of exemption, rarely discussed, is the “proof of immunity,” or serological, 
exemption. Establishing proof of immunity requires a blood test called a titer level. If the results 
demonstrate the presence of an acceptable level of protective antibody, this serves as proof that 
the person is protected, and no further vaccines for that disease are required. Acceptance of this 
type of exemption varies by state. It is often honored by military commanders for members who 
wish to avoid overvaccination. 


VACCINE INGREDIENTS 

There are more than sixty chemicals contained in measurable amounts in various vaccines. With 
just one dose of each vaccine, an individual receives a number of potentially toxic and 
carcinogenic substances. Skeptics claim that the concentration of chemicals is negligible, and 
people routinely consume many, such as gelatin. Scientists understand there is a significant 
difference between ingestion of a substance through the gastrointestinal tract and injection of a 
substance into the bloodstream, which can have a significantly different outcome. 

For example, vaccine makers use gelatin in twelve different vaccines; it functions as a heat 
stabilizer. 12 For most people, consuming gelatin is safe. An odorless, tasteless, and colorless 
protein, it forms a jelly when heated and then cooled. Manufacturers produce gelatin by boiling 
the connective tissues, bones, and skins of animals, usually cows and pigs. 13 Researchers 
document that gelatin in vaccines may cause systemic allergic reactions, including anaphylaxis, a 
massive and potentially deadly response. 14 Additionally, a further cross-reaction between gelatin 
in vaccines and gelatin in food may occur, making once-safe foods potentially dangerous. 15 

The medical literature reports serious reactions to gelatin found in the MMR and chickenpox 
vaccines. 16 The reason for these reactions may be due to the large amount contained in each shot. 
The chickenpox vaccine contains 12,500 micrograms (12.5 milligrams) of gelatin per dose. The 
MMR vaccine contains 14,500 micrograms (14.5 milligrams) of gelatin per dose. 1 To put that 
into perspective, the volume of venom delivered by a wasp sting ranges from 2 to 15 
micrograms. A bee sting, generally estimated to contain 50 micrograms of venom, 18 can cause 
anaphylaxis and death. With thousands of micrograms of gelatin present in a single injection, 
there can be little surprise that some people have violent, even deadly, reactions to these 
vaccines. 

While gelatin can cause severe reactions in some people, it is not the only ingredient of 
concern. Many have heard about thimerosal, a preservative containing mercury. Parents are told 
that childhood vaccines now are “mercury free.” This is misleading. While most childhood 
vaccines no longer contain thimerosal as a preservative, thimerosal is still used in the 
manufacturing of vaccines and is still found in many vaccines in trace amounts. Mercury is a 
potent neurotoxin and any amount, even a trace amount, is worrisome, 19 especially when 
injected. 

Most flu vaccines, including those encouraged for pregnant women and very young children, 
still contain thimerosal. A multidose flu shot contains 25 micrograms of mercury per dose. By 
comparison, the EPA announced in March 2004 that nearly all seafood contains traces of 
mercury 20 and the FDA warns that a serving of fish is unsafe if it contains more than one 
microgram of mercury per gram of fish. A normal serving of fish is about three ounces (18 
grams). Both the FDA and EPA advise women who may become pregnant, pregnant women, 
nursing mothers, and young children to avoid shellfish and some types of fish due to elevated 
mercury content. It appears government officials are more concerned about ingesting 18 
micrograms of mercury in a serving of fish than they are about injecting the 25 micrograms of 
mercury in a vaccine. 

Many vaccines contain the adjuvant aluminum, in the form of aluminum phosphate, aluminum 
sulfate, or aluminum hydroxide. Aluminum is a potent neurotoxin used to strengthen the effect 
the antigen (the viral or the bacterial fragment) has on the immune response. An adjuvant 


stimulates the immune system in a nonspecific manner, leading to the development of high 
antibody levels. At the time of this writing, aluminum-based salts are the only adjuvants 
approved for commercial use in the United States. Although vaccine makers have used 
aluminum in vaccines for more than fifty years, the mechanism of action of the aluminum 
adjuvant is complex and not completely understood. 

Aluminum is primarily eliminated from the body through the kidneys. Infant kidney function, 
called the glomerular filtration rate, is low at birth and does not reach full capacity until at least 
one year of age. Infants, therefore, may not be able to excrete aluminum effectively, and the 
cumulative amount of aluminum from repeated vaccination may contribute to significant, 
unrecognized neurotoxicity. 21 Notably, the American Academy of Pediatrics (AAP) admits that 
“aluminum has been implicated as interfering with metabolic processes in the nervous system 
and in other tissues.” 22 

Aluminum is harmful enough on its own, but it is known to work synergistically with 
mercury. Where both are present, their effects are exponential, as Dr. Boyd Haley explains in 
chapter 19. Children’s exposure to aluminum has increased as the number of vaccine doses has 
increased. Examples of vaccines with aluminum are DTaP, pneumococcal conjugate (Prevnar), 
hepatitis A, some forms of Hib, and HPV (Gardasil). For example, the prescribing information 
for Gardasil 23 states, 

Each 0.5-mL dose of the vaccine contains approximately 225 micrograms (0.225 
milligrams) of aluminum (as amorphous aluminum hydroxy-phosphate sulfate 
adjuvant), 9.56 mg of sodium chloride, 0.78 mg of L-histidine, 50 meg of 
polysorbate 80, 35 meg of sodium borate, less than 7 meg yeast protein/dose, and 
water for injection. 

The Prevnar vaccine package insert 24 states, 

Prevnar is manufactured as a liquid preparation. Each 0.5 mL dose is formulated 
to contain: 2 pg of each saccharide for serotypes 4, 9V, 14, 18C, 19F, and 23F, 
and 4 pg of serotype 6B per dose (16 pg total bacterial wall saccharide); 
approximately 20 pg of CRM 197 carrier protein (diphtheria); and 0.125 
milligrams of aluminum per 0.5 mL dose as aluminum phosphate adjuvant. 

The FDA states that the amount of aluminum in an individual dose of a biological product shall 
not exceed: 

1. 0.85 milligrams if determined by assay; 

2. 1.14 milligrams if determined by calculation on the basis of the amount of aluminum 
compound added; or 

3. 1.25 milligrams determined by assay provided that data demonstrating the amount of 
aluminum used is safe and necessary to produce the intended effect. 25 

Multiple vaccines are often given together. If DTaP (Infanrix—0.625 micrograms), hepatitis A/B 
(Twinrix—0.850 micrograms), and pneumococcal conjugate (Prevnar—0.125 micrograms) 
vaccines are given at the same time, the infant will receive 1.6 milligrams of aluminum, thereby 


exceeding the FDA-recommended allowable dose of aluminum on a given day. This increases 
the risk of both short- and long-term complications, which is especially worrisome because the 
effects of cumulative doses of aluminum injected into babies have not been studied. 



DOCTORS AND VACCINATION 

It is a rare doctor who supports the rights of parents and patients to refuse vaccination. Doctors 
who challenge the medical dogma and the value of vaccination are professionally castigated by 
their peers, personally embarrassed within their communities, and can be legally silenced by their 
government and state medical boards. On the other hand, physicians who promote vaccination 
have begun to pressure patients into vaccinating by the use of coercion. 

Physician coercion can take many forms. One coercive technique is threatening to report 
parents of unvaccinated children to state child protective services for medical neglect. A more 
common method of coercion is to post an office policy that includes discharging entire families 
from a medical practice for non-compliance with the AAP’s vaccination recommendations. 26 

The one-size-fits-all, inflexible stance on vaccination increasingly assumed by physicians 
seems to be having an unintended effect: It is strengthening the resolve of parents to refuse. 

Parents simply don’t want to be told what to do. Many parents today want to be actively 
involved in healthcare decisions for their children, especially decisions about vaccination. 
Parents who inquire about vaccine safety are often more familiar with the ingredients and the 
potential side effects than their doctors. Some doctors perceive this involvement as opposition, 
and many do not like having their authority questioned. Unfortunately, most physicians know 
little about vaccines beyond what they are told by the pharmaceutical sales representatives who 
sell them. Doctors accept that vaccines are safe and provide protection with few side effects— 
this is an assumption made with little or no personal investigation beyond the statements made 
by the CDC. They read medical literature about their specialty but do not scrutinize research 
about the vaccines they administer. Few, if any, medical school courses discuss vaccination in 
detail. Even pediatric residencies focus on only the perceived benefits of vaccines, how to 
administer them, and how to catch children up if doses are missing. 

In general, doctors wholly accept that vaccines single-handedly eradicated polio and smallpox. 
They believe that vaccines are harmless and five or more shots can be safely given at the same 
time. Medical histories are infrequently assessed for contraindications to vaccination, and 
detailed information on vaccine package inserts is ignored. In the rush to vaccinate and marshal 
patients through time-limited office visits, doctors do not discuss vaccination options. In fact, 
when parents want to discuss non-standard pediatric vaccine options, pediatricians are 
encouraged to charge patients an extra fee to compensate for their time. 27 

When an adverse event occurs, doctors undertake an extensive and expensive array of medical 
tests to find the cause of a new problem that seems to have randomly materialized out of 
nowhere. The rare physician will admit that the symptom or illness—that began shortly after an 
injection—could be a side effect of a vaccine. More disturbing, physicians will seldom know 
enough about vaccine side effects to make the connection. 

There is a double standard when it comes to vaccine reactions. Doctors readily acknowledge a 
serious reaction to a shot of penicillin. They will place prominent drug alert labels on the 
patient’s chart and advise the patient to wear a medical alert tag. This is not the case with 
vaccination. Doctors consider a vaccine reaction to be an anomaly. If a patient is allergic to a 
substance in a vaccine, the medical literature advises that it is safe to administer a vaccine 
containing that substance, as long as it is “under supervision of a physician,” 28 —as though the 
mere presence of a doctor in the room will eliminate a serious, possibly deadly, side effect. It is 


disquieting that physicians would risk a reaction just to be sure a patient was vaccinated. 

Doctors must adhere to their promise to first, do no harm. If medical doctors will not stand 
behind a patient’s right to refuse vaccination, then patients must stand up for themselves. 
Vaccination choice must become a legally guaranteed personal right. Infectious diseases come 
and go. With an immune system supported by clean water, exercise, adequate sleep, decent 
living conditions, reasonably good food, and a 25-hydroxy vitamin D level of greater than 60 
milligrams per milliliter, 29 few will be at risk of dying from an infection. In fact, most won’t get 
sick at all. Health, after all, does not come through a needle. 


Chapter Twenty-Three 


A HOLISTIC HEALTH PERSPECTIVE 

Annemarie Colbin, PhD 


“I regard it as fundamental that any doctor applying a remedy to a patient should be conversant, 
so far as possible, with its ill effects as well as with its good effects.” 

—Sir Graham S. Wilson, twentieth-century British microbiologist 


“Science . . . will snatch the babies from the water sprinkling and inoculate them with disease to 
save them from catching it accidentally. ” 

—George Bernard Shaw, Man and Superman 


“None fare] so blind as those that will not see. ” 

—Matthew Henry, eighteenth-century Presbyterian minister 



OVERVIEW 

Vaccination is generally accepted as a given: “Of course you vaccinate your children—that’s 
how you protect them from disease.” In some communities, however, vaccination is 
controversial. Many consider it a dangerous practice that threatens the integrity of the immune 
system. While the media, medical professionals, lawmakers, and the general public largely 
accept vaccine theory, many researchers and the holistic health community (including 
chiropractors, homeopaths, and anthroposophic physicians) increasingly believe that the risks 
outweigh the benefits. 

Contemporary societal mores dictate that children receive all of their shots according to the 
recommended schedule. Proponents of the practice state that vaccines are a safe and effective 
way to avoid childhood diseases and thereby improve public health. They consider adverse 
effects rare and believe the benefits of vaccination far outweigh the risks. In order to attend 
public school, children must provide evidence of vaccination. The practical effect of these 
requirements is a government mandate. Although neither the state nor the federal government 
directly presses the needle through the skin without consent, they promote vaccines, pressure 
families to vaccinate, impose mandates as a condition of day care and school admission, and do 
not readily and fully disclose potential adverse effects or the availability of exemptions. 
Therefore, it could be said that the government practices medicine without a license. 

In this chapter, I examine vaccination theory, safety and efficacy, politics and public pressure, 
and offer suggestions on what parents can do, including their options and the possible 
consequences. 



THEORY OF VACCINES 

In the Middle Ages, the method of treating an illness by the use of its own products, such as pus 
or other exudates, was known as “isopathy.” Evidence suggests that this practice dates back to 
the druids in Great Britain. It was based on observation that those exposed to a certain illness 
either never got the illness or, after having it, never got it again. 

Edward Jenner, a barber and podiatrist, is credited with establishing the smallpox vaccination 
program in 1796. He heard from a farmer that milkmaids suffering from cowpox did not get 
smallpox. He assumed it might be true for horsepox as well, and started to inoculate people 
directly from diseased horses. He claimed that once successfully vaccinated, a person would not 
contract smallpox ever again. Vaccination against smallpox became a popular and common 
practice during the nineteenth century in Europe; yet smallpox became an epidemic disease in 
spite of, or perhaps because of, the vaccination programs. 1 Today, smallpox is no longer an 
active disease—a fact that modern medicine credits to twentieth-century vaccination practices. 
On the other hand, we do not have the black plague any more either, and there was never a 
vaccine for that. 

Louis Pasteur, a nineteenth-century French chemist, clarified the role of microorganisms in the 
fermentation of beer, wine, vinegar, and milk products and eventually extended this research to 
human and animal diseases. Focusing on the role of microorganisms, he concluded that they 
were the exclusive cause of infectious diseases (this is known as the germ theory). In his view, 
the condition of the host played no part. From there, it was a simple step to decide that the best 
way to eliminate diseases was to eliminate the microorganisms. Conversely, his contemporary, 
the biologist Antoine Bechamp, maintained that the microorganisms were not external but arose 
from the disease process itself, and that diseases had more to do with the host’s condition (this is 
known as the pleomorphic theory). Therefore, he believed that the way to eliminate disease was 
to strengthen the body’s immune system. Once that was accomplished, the bacteria would simply 
disappear. 

Modern vaccination theory is, at its core, a hybrid of Jenner’s and Pasteur’s models. It claims 
that microorganisms cause disease, and the way to avoid a particular disease is to introduce the 
disease artificially so that the body can set up defenses in the event that the “real” disease shows 
up later. A healthy immune system creates antibodies in the blood to specific diseases, and these 
antibodies depend on what we have been exposed to in the environment since birth. Vaccines 
introduce the microorganisms, either live or inactivated, to provoke the body’s production of 
antibodies to that disease. Vaccination theory posits that a vaccine offers “protection against an 
infectious disease by inducing a mild attack of the disease beforehand.” 2 The theory also 
assumes that the body will react to the introduction of the disease by setting up a defense 
mechanism, or immunity, to that same disease only ; the theory ignores or minimizes other 
reactions. 

Proponents of the vaccination schedule also argue that aggressive vaccination is necessary to 
maintain “herd immunity.” This theory holds that if a high percentage—between eighty-five 
percent and ninety-six percent, according to the Centers for Disease Control and Prevention 
(CDC) and the World Health Organization (WHO)—of the population is immunized, they will 
protect the unimmunized. 3 

This theory ignores many crucial facts: In many outbreaks, a significant portion of those 


contracting the disease have been vaccinated; for certain vaccines, recipients may shed the vims 
following vaccination, risking the spread of disease; and vaccination does not prevent individuals 
from being carriers of a disease although they may remain asymptomatic. 



VACCINE INGREDIENTS 

We always should read labels and know what is in whatever we eat, drink, or take by mouth or 
injection. It may give us pause, push us to do more research, or cause us to make a different 
choice. Yet, most people fail to ask, “What’s in the shot?” as the pediatrician injects the child. 4 

A review of the vaccine “excipients” lists, available on the CDC’s website, 5 is eyeopening. 
You can review the information by vaccine or by ingredient. Vaccine ingredients include several 
types of aluminum, antibiotics, benzethonium chloride, dye, DNA, albumin, bovine calf serum, 
formaldehyde, gelatin, monosodium glutamate (MSG), polysorbate (20 and 80) and other 
surfactants, thimerosal (mercury), yeast protein, and urea. 

The two with which most people are probably familiar are aluminum, used as an adjuvant to 
provoke a stronger immune response, and thimerosal, a mercury salt used as part of the 
production process or added as a preservative to some vaccines, such as flu vaccines. Aluminum 
and mercury are both potent neurotoxins. It may take a lifetime for the body to deal with these 
heavy metals. Mercury is a toxic heavy metal, and there is great concern about mercury in dental 
fillings. In addition, fears of mercury contamination in seafood have been widespread since the 
1970s. 

While mercury and aluminum may be the best-known ingredients of concern in vaccines, there 
are many unanswered questions surrounding other ingredients, as well. The potential long-term 
impact on babies and children of these vaccine ingredients is unknown. The truth is that we do 
not have any firm longitudinal data about their safety from proper randomized, controlled 
clinical trials or official epidemiological tracking. 

We also must ask questions about the safety of vaccine “active ingredients.” Where do 
scientists find the virus or bacteria necessary to create a vaccine? The primary place that these 
organisms are found is in the victims of the diseases. Recently, some vaccines have been 
produced through genetic engineering, a new and unproven modality whose safety will be tested 
ultimately by time. 

The hepatitis B vaccine is produced by genetic engineering. Its pre-licensure testing was short 
and based on two questionable assumptions: that the older, serum-based hepatitis B vaccine had 
been used successfully for years and that the genetic-engineering process could not possibly be a 
risk factor. However, the antigen for the hepatitis B vaccine is produced by recombinant 
technology in yeast (saccharomyces cerevisiae), and hypersensitivity to yeast is therefore a 
contraindication to vaccination. 6 

Many parents believe that the government tests vaccines rigorously before licensure and 
marketing. This is not the case. For many vaccines, pre-licensure testing is brief and undertaken 
by the manufacturer primarily to look at efficacy and at only acute reactions. Testing protocols 
sometimes follow vaccine recipients for only days or weeks. The manufacturer tests safety, but 
with an obvious stake in a successful outcome. Vaccines come to market with scant evidence of 
their safety or efficacy. Instead, only after vaccines are on the market and thousands begin 
receiving them in routine practice are their effects monitored in what is known as “post¬ 
marketing surveillance.” We need long-term, controlled studies to ascertain the effects of 
injecting genetically-engineered products into infants and toddlers. In the interim, children are 
essentially used as experimental human subjects in this practice. 


ARE VACCINES EFFECTIVE? ARE THEY SAFE? 

The prevailing wisdom is that vaccines have kept children and others from getting certain 
diseases. However, some researchers disagree. Thomas McKeown states in The Modern Rise of 
Population that vaccinations were introduced after infectious diseases, such as whooping cough 
and measles, had declined by about ninety percent. 7 The physician and noted researcher on 
human longevity Leonard Sagan points out in The Health of Nations that the level of generalized 
resistance to disease may be more important in controlling disease mortality than the eradication 
of any infectious agent. 8 


EFFECTIVENESS 

Vaccination may not be truly effective in keeping illness at bay. In some instances, the opposite 
may be tme. Researchers implicate vaccines as a cause in some epidemics. For example, in the 
1870 to 1871 smallpox epidemic in Germany, as many as ninety-six percent of those who had 
the disease had been vaccinated at least once before they became ill. The same happened in an 
1881 smallpox epidemic in Great Britain. Diphtheria increased by thirty to fifty percent in 
Europe after the introduction of mass, compulsory vaccinations. 9 Measles also went up. For 
example, before a vaccination program was established, there were 4,056 cases of measles 
recorded in the Los Angeles County Health Index; after a vaccination program was established, 
there were 13,912 cases. 10 There were at least eighteen reports of measles outbreaks during the 
1980s, all among school populations where 71 percent to 99.8 percent of the children had been 
fully immunized. 11 In 1994, there was a measles outbreak in Cincinnati, even though eighty 
percent of the children had had at least three doses of the vaccine. 12 In 2009, the department of 
health confirmed over two dozen cases of pertussis in Hunterdon County, New Jersey; all the 
infected children had been vaccinated prior to contracting the disease. 13 In 2010, there was a 
mumps outbreak in New York City, primarily among Orthodox Jews. According to the CDC, 
most of those who contracted mumps had been vaccinated against the disease. The CDC 
conceded that the “mumps portion of the vaccine is less effective than the other parts” of the 
MMR. 14 

Do vaccines really prevent epidemics? European authorities at the end of the nineteenth 
century decided they did not, so they began to rely more on isolation and improved hygiene to 
combat disease. These methods met with surprising success and led to the decline in the 
incidence of smallpox. Smallpox incidence declined everywhere, among vaccinated and 
unvaccinated populations. 15 After the WHO’s final smallpox vaccination effort in 1978, 
mandates ended in the 1980s. People credit vaccines with the eradication of this once-feared 
disease. On the other hand, smallpox became epidemic after, not before, vaccination began. Did 
the illness lead to the vaccine, which, in turn, increased the illness that increased vaccination? 
Did the illness decrease because vaccination decreased? The smallpox vims supposedly does not 
exist anymore; however, there are new viruses associated with pox diseases, such as monkeypox 
and white pox, which are indistinguishable from the variola (smallpox) virus. 16 

Dr. Robert Mendelsohn, the late pediatrician and author, was adamantly opposed to mass 
vaccination. He noted that while we attribute the end of polio epidemics in the 1940s and 1950s 
to vaccination programs, polio ended simultaneously in Europe where people did not use the 
vaccine extensively. 1 ' Diseases are known to be cyclical, and some, such as bubonic plague, and 
scarlet fever, have disappeared without any vaccinations whatsoever. This fact weakens the 
claims about vaccines’ effectiveness in preventing epidemics. When epidemics do not appear, 
the preventive factor could have been the vaccine, or increased hygiene, or better food supplies, 
or simply just the times. 

We cannot prove why something does not happen. If a child gets a polio shot and does not get 
polio, there is no way to prove that he or she would have or would not have gotten polio in the 
absence of the vaccine. We do not know whether it was the child’s immune strength, herd 
immunity from vaccination, or just good luck. Believing that one child did not get polio because 
of a vaccine is simply an assumption, as there are other children who did not get the vaccine who 


did not get polio either. 

Vaccines do not necessarily lower overall mortality rates. Dr. Sagan notes that, even though 
smallpox deaths in the early 1800s fell after the introduction of vaccination, “the overall death 
rate was relatively unaffected as deaths from gastrointestinal and other diseases subsequently 
rose. One cause of death was replaced by another.” 18 

Dr. McKeown flatly states that the contribution of medical intervention to the prevention of 
sickness and premature death was minimal. Of much higher impact was the increase in the 
available food supply leading to improved nutrition, as well as “the purification of water, 
efficient sewage disposal, and improved food hygiene, particularly the pasteurization of milk, the 
item in the diet most likely to spread disease.” He notes that, according to the WHO, the best 
inoculation against common infectious diseases is an adequate diet. 19 Dr. Ignaz Semmelweis, 20 
best known for the eponymous Semmelweis effect, 21 would surely add that the simple act of 
thorough and consistent hand washing can drastically cut the spread of disease. 

What are the long-term effects of vaccination on the possibility of epidemics? It may turn out 
that in the long run, diseases become more severe and widespread. For example, Dr. David L. 
Levy created a computer model to forecast the effects of a measles elimination program on the 
number of people susceptible to the disease. He found that in the pre-vaccine era, approximately 
ten percent of the population was susceptible to measles, most of whom were children under ten. 
According to the computer model, with the institution of the immunization program, the 
proportion of susceptible people fell at first, to 3.1 percent in 1981, but then began to rise about 
0.1 percent per year until it reached 10.9 percent in 2050. Levy predicts that, at that time, 
susceptibility will range across the entire population. He concludes that long-range projections 
indicate that the proportion of people susceptible to measles may eventually be greater than in 
the pre-vaccine era. 22 We may already have an example of this effect. The WHO instituted a 
polio eradication program in Oman, achieving a ninety-eight percent vaccination rate. Six 
months later, the community experienced a massive polio epidemic. 23 

Biologist Robert May postulated that, according to chaos theory, the cycles of epidemics will 
change with the introduction of a vaccination program. Chaos theory, also known as “nonlinear 
dynamics,” looks at humans and other biological systems as dynamic, complex systems that 
move continuously over time. Therefore, linear predictions of behavior rarely bear out. In the 
public health field, once vaccine programs are implemented, instead of changing smoothly 
downward, as is the expectation of vaccination theory, May predicted that the downward trend 
would be dotted with large peaks of the same illness. He mentioned that data from campaigns 
such as the one to eliminate rubella in Great Britain show precisely such peaks. 24 There is also 
strong evidence that the incidence of shingles, a painful disease generally associated with the 
elderly and caused by a reactivation of the same virus that causes chickenpox, is increasing, 
perhaps due to people’s inability, as a result of the chickenpox vaccination, to develop antibodies 
to the virus because of exposure to a different but related strain of wild chickenpox in the air. 
Moreover, shingles is now even seen in children who have been vaccinated against chickenpox. 
In other words, vaccine programs often do not eliminate a disease; they simply rearrange its 
occurrence, causing it to mutate, or rise in related areas. Rather than recognizing the frightening 
implications of the mutating disease strains, vaccine developers have taken this “opportunity” to 
develop new vaccines to address new strains (e.g., new pediatric pneumococcal vaccines for 
thirteen strains instead of seven) or to vaccinate against diseases previously not vaccinated 


against (e.g., shingles). However, the vaccine developers will never have the upper hand on 
diseases; illnesses always will be one step ahead. New vaccine strains are just an invitation for 
viruses to mutate. In short, manufacturers are creating their own market for new vaccines. 



POST-VACCINATION ENCEPHALITIS 

According to medical historian Harris Coulter, PhD, the occurrence of encephalitis, or brain 
inflammation, after vaccination is much more common than we think. Different vaccines (i.e., 
measles, polio, and rabies) have been shown upon autopsy to produce both myelin destruction 
and encephalitis. 25 Myelin is the sheath that covers and protects the nerves; it is inexplicably 
destroyed in diseases such as multiple sclerosis and adrenoleukodystrophy 26 (ADL). Autopsies 
show that as a result of post-vaccination encephalitis, there are “many small yellowish-red 
lesions in the white matter of the cerebmm, cerebellum, brain stem, and spinal cord,” indicating 
destruction of the myelin sheaths. 27 

Encephalitis, among other causes, may come from an allergic reaction to foreign protein. 
Vaccines may provide some of these damaging proteins, because they contain traces of monkey 
kidney cells and chick embryo cell cultures, as well as casein, or milk protein. The presence of 
these foreign proteins injected in the blood may sensitize the child to develop allergic reactions 
that may later manifest as allergies. 

How would the foreign proteins get into the brain? The body protects the brain very carefully 
from unregulated fluctuations of elements in the blood (such as hormones, amino acids, mineral 
ions, and others) with the blood-brain barrier. Endothelial cells inside the capillaries that bring 
blood to the brain establish this barrier. The cells are so tightly packed that only certain necessary 
nutrients, such as glucose, are able to pass through the capillary walls into the brain. Experiments 
have shown that a strong solution of sugar in the blood loosens the tightly packed endothelial 
cells and thereby increases the permeability of the blood-brain barrier. Interestingly, once the 
sugar concentration disappears, the barrier returns to normal. 28 

High-pitched crying, inconsolable screaming, head banging, rocking, seizures, convulsions, 
and staring episodes (which may be absence seizures) are all indications of brain inflammation. 
The aftermath of brain inflammation may include speech, hearing, and vision difficulties; 
hyperactivity; retardation; learning disabilities; dyslexia; antisocial behavior; personality 
disorders; and “flat affect,” or the inability to respond to emotion. Disturbingly, there has been an 
increased incidence of children having encephalitis after having a childhood disease and after 
receiving a vaccination against that childhood disease, for many decades. 29 Anna-Lisa Annell 
pointed out in 1953 that common childhood diseases showed an increased tendency to attack the 
nervous system since the 1920s, when only rare individual cases affected the nervous system. 30 
Coulter blamed the increase on “the emergence of an allergic dimension that had not been there 
before.” That is, there are more neurological complications with both diseases and vaccinations 
because a new element has been introduced that has rendered children more susceptible to 
allergic reactions. This new element, Coulter postulated, is the increased number of vaccinations 
children receive. 

We really do not have enough data on what the subtle long-term effects of vaccinations are. 
We cannot predict which children will respond with serious reactions and which will not. As the 
title of the 1982 documentary so aptly identified, “vaccine roulette” 31 maybe a dangerous game. 


GENERATIONAL EFFECT 

Can vaccines damage DNA? Is vaccine damage cumulative? Can it be inherited? Dr. Robert 
Mendelsohn called immunization “a medical time bomb” and urged parents to reject all 
vaccinations for their children. He stated that there is no convincing scientific evidence that mass 
inoculation eliminated any disease. He further stated that there are significant risks and numerous 
contraindications that make giving vaccines dangerous. He believed that the mass vaccination 
program might be at the root of the increase in autoimmune diseases in this century. 32 Harold E. 
Buttram, MD, predicted in 1982 that “there may be large scale immune malfunction following 
current childhood vaccination programs ... a weakening which may be cumulative from one 
generation to the next.” 33 

Live or attenuated viral vaccines may be particularly dangerous, according to Professor 
Richard DeLong, a retired microbiologist. 34 He has been warning the medical community since 
1960 of the dangers of live or attenuated viral vaccines. These vaccines can cause mutations, 
chromosomal aberrations, birth defects, cancer, and new diseases; they may revert to virulence; 
and they may be contaminated with other viruses and other microbes. 35 Professor DeLong 
emphasizes that live viral vaccines may originate new diseases in four different ways: 

1. Gene recombination occurring among two or more different viruses infecting the same cell; 

2. Adventitious viruses in the live vaccine that come from the cells that were used to produce 
the vaccine; 

3. The vaccine viruses having gene changes occurring during reproduction in the in vitro 
phase of vaccine production; and 

4. The vaccine viruses having gene changes during in vivo reproduction in the vaccine 
recipient. 

Mass vaccination increases the probability of all these things. He considers attenuated and live 
vaccine viruses nothing less than uncontrolled, genetic manipulation, which may be transmitted 
from one generation to another. 36 

Professor DeLong’s theory is receiving further support from information that came to light in 
the 1990s concerning disturbing aspects of the polio vaccination program. We have known since 
the 1950s that the polio vaccine, grown on kidney cells of the African green monkey, was 
contaminated with a monkey virus named simian virus 40 (SV40) that had cancer-causing effects 
in hamsters. Microbiologist Howard Urnovitz has suggested that the human immunodeficiency 
virus (HIV) could have originated from the contaminated polio vaccines through recombination 
with human genes. 37 

In short, instead of eradicating childhood illnesses with vaccines, we may have simply shifted 
their timing and virulence. We used to have a population that generally contracted mild versions 
of childhood diseases when young and then became naturally immune for life. Now we have a 
growing worldwide population that is artificially immune for a short time, and is becoming 
susceptible to diseases that were mild in children but that pose dangers to adults. The population 
may also be at risk for a host of new viral and immune system diseases that did not exist before 
the vaccination era. We cannot assume that these events are unrelated. 


WHO IS AT RISK FOR ADVERSE EFFECTS? 

Some children react violently to vaccines and others do not. Could there be a connection for 
some children between nutritional status and the likelihood of an adverse reaction? Certainly, the 
status of maternal nutrition and the type of infant feeding (breast or bottle, home-cooked food or 
commercial and fast food) play a major role in the basic immuno-competence of human beings. 
For example, in Australia, it was found that malnourished aboriginal children who received 
routine immunizations had a death rate as high as 500 per 1,000. Once their nutritional status was 
supplemented with vitamin C, their reactions to the vaccines diminished and the death rate went 
down. 38 We should consider carefully what this hypothesis means for our population. 

What are the variables that would allow vaccines to cause neurological damage and 
encephalitis? According to the natural healing model that I follow, the following list names the 
worst risk factors because they weaken the entire system: 

• Parents’ malnutrition and use of drugs and alcohol 

• Mothers’ weak nutritional status 

• Bottle feeding 

• High intake of milk products 

• High reliance on commercially processed foods 

• High intake of sugared snacks and juices 

• A lack of fresh vegetables and whole grains 

• Insufficient good-quality protein foods 

The more of these factors that are present in a child’s life, the higher the risk would be of 
susceptibility to adverse reactions. Additional risk factors include a personal or family history of 
allergies, convulsions, seizures, food or mold sensitivities, or any condition that has 
compromised the immune system. 

To prevent adverse reactions, it is important to be aware of contraindications. Vaccine 
manufacturers, the American Academy of Pediatrics (AAP), and the CDC’s Advisory 
Committee on Immunization Practices, and individual pediatricians establish contraindications. I 
suggest paying special attention to the manufacturers’ warnings and contraindications listed on 
the package inserts for vaccines, as they will be the most detailed. It is reasonable and certainly 
within a parent’s legal right to firmly refuse vaccines on medical grounds when manufacturers’ 
contraindications are present. 

Many vaccinated children do not show obvious adverse effects. Even if no overt reactions 
appear, I must assume that vaccines seriously stress the immune system. I believe that there have 
to be consequences when, over the first two years of life, a child is injected with many viruses 
and viral particles, plus their respective preservatives and adjuvants. By definition, vaccines 
make a healthy child sick. 

We do not know if or how the vaccines influence illnesses later in life. According to the chaos 
theory, human beings are complex and dynamic systems that show a “sensitive dependence on 
initial conditions.” 39 Therefore, vaccines administered early in life present a small variation, 
which could spread out into a considerable change later in life. As nature makes no value 
judgments, this change could be for good or ill in human terms. We do not know if vaccinated 
people would have contracted the diseases in the absence of vaccination. One cannot prove why 
something does not happen. The only way we can attempt to demonstrate the efficacy of these 


practices is through rigorous, unbiased scientific research. 

Parents who decide to immunize should make sure their children are well nourished and 
should review all manufacturer contraindications for each specific vaccine to minimize the risk 
of injuries. Careful pediatricians would follow this same protocol. 



PUBLIC PRESSURE AND VACCINATION CHOICE 

Vaccination choice is a thorny issue. Vaccination is demanded by schools, day care centers, 
doctors, and even other parents, including friends and neighbors. Regardless of their position on 
vaccines, all parents ultimately have a common goal: healthy and happy children. Because they 
have been told so by the public health system, many parents believe that vaccinations help 
achieve this goal. They follow the systems set up by their culture and society. Often these 
systems work; sometimes they do not. They surely are not working when well-meaning parents 
follow our prescribed healthcare model scrupulously and then find themselves with a 
neurologically impaired child who requires lifelong care. This is a tragedy. 

The marketing technique used most extensively to promote vaccination is fear. Both the media 
and the health establishment whip up irrational fears of disease in the population, so that people 
buy the products recommended without hesitation. One excellent book on this subject, 
debunking the fear of viruses as well as the practice of vaccination, is Fear of the Invisible, by 
investigative reporter Janine Roberts (Impact Investigative Media Productions, Bristol, U.K., 
2008). For example, she uncovers that evidence had been presented to the U.S. Congress that 
linked summer polio epidemics to the common use of heavy metal or organophosphate pesticides 
in the summer. If that is true—and it possibly is, as these pesticides work by irreversibly 
inactivating enzymes essential to nerve function in insects as well as in humans—this dreaded 
illness may have had more to do with pesticides than the polio virus. 



RISKS OF THE DISEASE VERSUS RISKS OF THE VACCINE 

Is the risk posed by the disease higher or lower than the risk posed by the vaccine? This is a 
difficult question to answer, because there are risks on both sides. Vaccine promoters downplay 
the risks of adverse events—both their frequency and their severity. The risks of vaccination, 
however, have been shown to be real, and should not be ignored. 

For many years, it has been known that the statistics concerning exposure to “childhood” 
disease risks are questionable. One symposium addressed the issue of “Immunization, Benefit 
Versus Risk Factors.” W. Schumacher, one of the presenters, stated the following: 

Inoculations are applied to healthy persons in order to protect them from a disease 
to whose risk of infection the inoculated subject will perhaps never be exposed. 

The risk is a mere statistical value. As no medical treatment and no inoculation are 
free from the risk of undesired side effects, one must judge in every case whether 
the risk of catching the disease is considerably higher than the risk of vaccination 
side effects . . . The subject affected by an inoculation has, without doubt, made a 
special sacrifice in the interest of the general public. 40 

According to a leading medical ethicist, 41 if we are to consider the “best interest of the child,” 
healthy children should not have to be vaccinated to protect others. “We don’t require adults to 
serve as kidney donors or even blood donors,” so it is discriminatory to require children to be 
“splendid Samaritans ...” for the health of others. 42 

It is important to understand the facts about the childhood illnesses against which we 
vaccinate. Measles, mumps, chickenpox, and whooping cough were in decline well before 
vaccines became available. 43 These decreases were largely attributable to improvements in 
nutrition, hygiene, sanitation, the advent of running potable water, the refrigeration of food, and 
the invention and increased popularity of indoor flushing toilets. In addition, we have many more 
treatment options today than we had at the beginning of the century when these diseases were 
common, including countless drugs and antibiotics, as well as “alternative” medicine such as 
homeopathy, herbs, dietary management, and acupuncture. In countries with good public 
hygiene and access to healthcare, these diseases are rarely fatal. In fact, most childhood diseases 
do not have as many adverse effects as the vaccines for those diseases. While there is the risk of 
severe injury or death for any disease, millions worldwide have survived measles and mumps 
without any lasting damage and at the same time have acquired lifelong immunity. 

There are several diseases that are more serious, such as diphtheria, polio, tetanus, and 
hepatitis B. However, good hygiene, good nutrition (especially a diet low in sugar and milk 
products, high in vegetables and whole grains, and providing sufficient protein), healthy vitamin 
D levels, and clean living conditions can go far in preventing those illnesses. 

Since at least 1979, polio has been largely an iatrogenic illness: most of the cases since then 
have been vaccine-induced, a condition called vaccine-associated paralytic polio or VAPP. 44 
Tetanus and hepatitis B are not contagious childhood illnesses. Tetanus is very rare in the United 
States and affects more adults than young children. 43 It may be a danger if one steps barefoot on 
a rusty nail in a horse stable and has a weak resistance to disease. This fails to justify the 
insistence of most emergency medical departments to administer tetanus shots to everyone 


without any wound at all. The best prevention for this disease is proper wound hygiene, 
including allowing the wound to bleed (for cleansing) and to be in contact with the air (the 
tetanus microorganism is anaerobic; that is, it develops in the absence of air). Tetanus is treatable 
with antibiotics. 46 

Since the early 1990s, most newborns in the United States receive their first dose of hepatitis 
B vaccine before they leave the hospital. The reason for this, which is the same reason for 
vaccinating at well-child visits, is simply because the babies are there, within reach. The vaccine 
is useless yet poses real risks for the vast majority of infants (an exception might be those born to 
hepatitis B surface-antigen positive mothers). Hepatitis B is a disease communicable only by the 
exchange of bodily fluids; it is rarely contracted before the age of sexual maturity. Moreover, 
vaccinating newborns against hepatitis B does not necessarily protect them later. Because 
immunity from the vaccine fades, children receiving the vaccine at birth may need boosters 
before they become teens and are actually at risk for the disease. Outside the United States, most 
countries with a low prevalence of chronic hepatitis B virus infection do not administer a dose of 
the hepatitis B vaccine at birth . 47 


THE REMEDY MAY BE WORSE THAN THE DISEASE 

Those who promote vaccinations make the major assumption that infectious diseases are a bad 
thing and should be avoided at all costs. The system we have in place for avoiding a disease 
actually provokes the disease in mild form; it does not avoid it. In other words, a person who 
receives a vaccine against measles gets the measles, but usually without the visible symptoms 
(i.e., the rash). The medical assumption is that this is preferable to getting the real thing, and that 
the antibodies created by the vaccine exposure to the disease will help protect the vaccinated 
against the disease in the event of later exposure. 

Very few studies have compared “real” disease with vaccine-induced disease. With respect to 
the measles virus, however, a Danish study showed a marked relationship between the presence 
of measles antibodies, such as those elicited by the measles vaccine, the absence of a history of 
an actual measles rash, and certain serious illnesses in adulthood. 48 These diseases, manifested 
in adulthood, included immune diseases, skin diseases, bone and cartilage disorders, arthritis, 
lupus, connective tissue disease, Crohn’s disease, lung disease, nerve paralysis, and various 
tumors. The author states, “It is assumed that individuals who are at risk of developing non¬ 
measles associated disease are those who have been infected with measles virus, but who never 
manifested a rash.” These diseases were not considered adverse effects of a vaccine, but they 
were more frequent in the subjects that had not had the measles rash. 

Is getting measles naturally, with the rash, so bad? Naturopathic doctors, especially those who 
follow the anthroposophic philosophy of Rudolf Steiner, 49 believe it is not. Some believe that, 
through these diseases, the body cleanses itself of unnecessary matter. 50 In fact, when children 
get minor diseases early in life, they are considered a form of natural vaccination, because they 
prevent the same disease from reappearing later. 51 Doctors have long known that, when a 
childhood illness is acquired naturally, its immunity lasts for life. This is particularly important 
because childhood diseases such as chickenpox, measles, and mumps are much more severe in 
adulthood. When allowed to vanquish the disease on its own, a child’s immune system will have 
a sort of “workout.” Just as for all other body systems, the immune system is strengthened by use 
and repeated exposure. It will get stronger after each bout of a minor illness. Each illness a child 
overcomes naturally provides training for the immune system and increases its effectiveness later 
in life. 

The natural healing model posits that the proper way to deal with childhood diseases is to 
allow a disease to complete its course. Fasting, rest, and natural remedies help this process. In 
some instances, using drug treatment to “stop” the symptoms of a disease interferes with the 
immune system and causes the illness to get worse, or leads to other illnesses. 

I believe strongly that vaccines are worse than natural disease. The possibility of catching a 
natural disease is contingent upon the body’s resistance and strength of its immune system; we 
can be exposed to an illness and not catch it because of a strong immune system that gives us 
resistance. With a vaccine, a pathogen is injected directly into the bloodstream and, because we 
cannot predict what our reactions may be, there is no foolproof way to protect ourselves or our 
children against any possible adverse effects. These risks may or may not be statistically small, 
but they are risks nevertheless, and some of them are serious, especially those for potential 
neurological damage. Frankly, we don’t really know exactly how often adverse events occur, 
because there is no active tracking system for adverse effects. If properly informed, I doubt there 


are many parents who would willingly subject their children to the risks of neurological damage, 
no matter how small they are. I certainly would prefer that my children get measles or whooping 
cough naturally and thereby probably develop lifelong immunity, rather than be exposed to the 
threat of brain damage, convulsions, Guillain-Barre syndrome, juvenile diabetes, uncontrollable 
seizures, and other serious adverse reactions of a vaccine. 



UNVACCINATED CHILDREN 

How is the health of unvaccinated children? Do they die of childhood diseases in droves? The 
answer is no, they don’t. There is a general notion that unvaccinated children get sick more 
often. Indeed, it may be the opposite. 

When I interviewed anthroposophic physician Dr. Philip Incao in the 1990s, he treated about 
500 children in his Harlemville, New York practice, 52 and a large number of them were not 
immunized. I inquired about the health of these unimmunized children and asked if he saw more 
or less incidence of asthma, allergies, hyperactivity, learning disabilities, and seizures among 

them. He said he saw much less—almost none—and if he had the money to do a study of the 
patient populations of the several different anthroposophical doctors in the country, he felt sure 
there would be far fewer of those problems among them as well. 53 

Serious epidemiological study of unvaccinated people would be highly beneficial. There are 
pockets of them here and there—among the anthroposophists, the Christian Scientists, and 
similar groups. A most interesting field study was done by a journalist, Dan Olmsted, who went 
looking for autism cases among the Amish, many of whom do not vaccinate their children. 
Statistically, he should have found at least 50+ in the population size he was studying; instead, he 
found three cases—an adopted girl from China, and two children who were local and had been 
vaccinated. 54 

Among those who favor vaccinations, the thought of unvaccinated children in their midst stirs 
up fears usually reserved for contagious epidemics. One colleague told me that when she tried to 
put her daughter in a playgroup and the other parents discovered that her child was unvaccinated, 
they asked her to remove her child. “I felt for the first time what it is like to be discriminated 
against,” she said. The thought that unvaccinated children pose a danger to the vaccinated 
population is totally irrational if the vaccines are really effective. Allowing an unvaccinated 
population to exist next to a vaccinated one is not dangerous to the latter; it may be dangerous to 
the former, as in the cases where adults contracted paralytic polio from recently vaccinated 
infants. 55 When there is a disease “outbreak” it is always assumed that it was started by an 
unvaccinated person. But unless “patient zero” is positively identified as such, it is always 
possible that a vaccinated person started the outbreak. 

If unvaccinated people get a disease naturally, they can self-quarantine. Another colleague 
mentioned to me that his five unvaccinated children were at one time exposed to measles. The 
measles vaccine offers no protection after one has been exposed, so when the school authorities 
gave them the choice of vaccines or quarantine, he chose the latter. All of his children had a mild 
case of measles and overcame it easily. “They were sick and unhappy,” he says now, “but in the 
long run I believe their immune systems got stronger.” 56 Moreover, they are immune to measles 
for life. 

If vaccination programs were halted, the major concern of those who promote vaccines is that 
we would face epidemics of childhood diseases. However, such a scenario is unlikely. Current 
data show that these diseases appear among the vaccinated populations anyway. 5 In some parts 
of the country, a high proportion of children may be unimmunized or partially immunized. Most 
adults are not routinely vaccinated and their childhood vaccines have likely worn off. Where, 

then, are these epidemics? Herd immunity cannot explain these inconsistencies. 


POLITICS AND PUBLIC PRESSURE 

Public health authorities promote the idea that vaccinating is what good parents and good 
physicians do; therefore, if you do not vaccinate, you are probably a bad or neglectful parent. In 
my experience, however, parents who do not vaccinate tend to be much more health-conscious 
and mindful than average parents. The irony is that the social healthcare system is stacked 
against them. There have been cases in which a parent’s conscious refusal to vaccinate, for health 
reasons, has been used against him or her in custody disputes. There are numerous cases in 
which the parents have refused to vaccinate, for any reason, and then health authorities have 
removed the children from the legal custody of their parents and, under custody of the courts, 
vaccinated them, alleging child abuse or medical neglect. Then the children are returned to the 
parents, who are left to deal with adverse effects, if there are any. (See chapter 20 for more 
information on vaccination and forced child removal.) 



OFFICIAL INFORMATION 

In April 1992, the U.S. Department of Health and Human Services (HHS) began distributing a 
series of informative booklets concerning vaccines to pediatricians and public health clinics. 
While the booklets insisted that the benefits of vaccines outweighed the risks, they also clearly 
identified the potential adverse effects and encouraged parents to communicate any adverse 
effects to their doctors. Parents were required to read the booklets carefully and sign a form 
before submitting their children to vaccination. 58 This procedure implied that parents could 
choose not to vaccinate their children after receiving information about the potential adverse 
effects. Doctors complained that it took too long for patients to read the booklets and that parents 
were asking “too many” questions. 59 Doctors also thought that excessive emphasis on the 
adverse effects would discourage parents from complying with the vaccination schedule. As a 
result, by 1995 the CDC replaced the booklets with a single sheet for each vaccine, offering a 
more upbeat tone about the benefits of vaccination, and including cute drawings of children. 
These sheets that are used today, usually entitled, “What you need to know,” provide incomplete 
risk information, minimize adverse effects, and require no signature. Parents simply do not 
receive enough information to give truly informed consent for the vaccination of their children. 


PEDIATRICIANS AND HEALTHCARE WORKERS 

Imposing healthcare upon people against their will is dictatorial. It is reasonable to expect that 
our democratic political system would allow individuals to make healthcare choices for 
themselves and their children based on free and informed consent. Even if vaccinations are 
supposed to protect the public from epidemics and disease, the acknowledgement that this 
protection entails the sacrifice of some members of the public should give us pause. 

If parents do not wish to vaccinate, and they voice their concerns to a pediatrician, one of the 
following scenarios will happen: 

1. The doctor, who may agree or not, will believe the parents have a right to choose what type 
of medical care they want for their child and will encourage the parents to make choices in 
accordance with their conscience. 

2. The doctor, who believes immunization is not a choice, will protest strongly and may even 
refuse the child as a patient. In extreme cases, the doctor also may alert authorities and 
potentially raise concerns about the parents’ failure to vaccinate as evidence of child 
neglect. 

Parents are entitled to use legal exemptions to opt out of vaccination mandates. Depending on 
the state, parents may be able to obtain religious, medical, or philosophical exemptions. Parents 
should also inquire about the possibility of “documented immunity,” whereby a lab test can 
demonstrate proof of immunity (in the form of antibody titers) showing the vaccination is 
therefore not required. The difficulty with which parents can obtain exemptions varies from state 
to state. 

Obtaining natural immunity through disease must be an allowable choice. Society has 
developed the strange notion that getting sick with a disease for which there is a vaccine should 
be punishable by law, fine, or child removal for parental neglect. This idea is dangerous. 
Physicians of earlier times noted that after a bout of illness, children entered growth spurts and 
became healthier. In any case, there are available treatments for most diseases against which we 
vaccinate. For example, the administration of high doses of vitamin A, which will alter the 
course and severity of measles, is used for the treatment of measles in developing countries. 
Deciding not to vaccinate or to vaccinate selectively must be legitimate choices in a society that 
respects human rights. 



WHAT TO DO? THE PARENTS’ CHOICE 

Good health is not always due to good luck: It is very often the result of our choices, even if we 
are not aware of which choices caused what. There are many educated, well-informed parents 
who believe that the best and safest way to keep their children healthy is to breastfeed them, to 
give them natural, organic food with plenty of vegetables, and to avoid drugs and vaccines. 

Parents who elect not to vaccinate or to vaccinate selectively need to make their own choices 
about how much they will discuss the issue with others, in light of the possible social 
repercussions. It should be noted that parents who decide not to vaccinate their children 
generally do so as a conscious choice, after much research and soul-searching. These parents 
often give one or more of the following reasons for refusing vaccines. 


1. Religious arguments. They belong to a religious or spiritual group that is opposed to the 
introduction of foreign substances such as drugs into the human body (e.g., Christian Scientists), 
as the body is considered holy and the temple of the soul. Many parents also have a strong, valid, 
personal spiritual belief system, which may or may not be officially sanctioned by an official 
religious group. 

2. Health-related arguments. One or more of their children suffered from the adverse effects 
of a vaccine, and they do not wish to risk further damage to the health of this child, or to risk 
harming their other children. They may also have seen firsthand incidents of vaccine-induced 
injury in other children. 

3. Philosophical and health theory-based arguments. While Western medicine promotes 
vaccination, there are other healing systems, such as the naturopathic or anthroposophic, which 
believe it is better for the immune system to fight off the real illness naturally, rather than to deal 
with vaccines’ inactivated or live viruses and toxoids. These health systems assert that 
vaccination causes more damage than it prevents. 

4. Research-based arguments. After researching and studying popular and scientific 
literature, especially the many papers on adverse effects, a number of parents simply conclude 
that childhood diseases are rare, the related vaccines carry too many serious risks, and the theory 
behind their widespread use does not hold up. They decide to avoid the risk of lifelong seizures 
and brain damage, and accept the risks of childhood diseases, which, when treated with natural 
remedies, fasting, and rest, usually run their course. 



FACING THE ISSUES 

As the number of parents voicing concerns about vaccine safety and policy increases, and as 
more parents refuse to vaccinate their children in accordance with federal recommendations and 
state mandates, the rhetoric of vaccine promoters escalates as well. I recommend the following 
course of action when facing these issues. 

1. Become informed. Read the scientific literature and books questioning vaccines, talk to 
parents, and ask your healthcare practitioners. 

2. Make a clear choice. You can change your mind later on if new information comes your 
way. The choices are: 

• Vaccinate 

• Vaccinate partially or later than recommended 

• Do not vaccinate 

3. Learn the law. Know the operative vaccination or immunization laws in your state. Study 
them carefully. 

4. Act according to your principles, legally. Find the mode of action that allows you to 
follow your choice within the law. If you are just trying to take care of your family in the 
best way you know how and if your community follows the medical system and you don’t, 
the prudent approach is to not argue about it—just do what you want to do. If you choose to 
become an activist, then it is worth the effort to speak up and to be willing to accept the 
consequences. 

5. Demand your right to informed consent. Under the doctrine of informed consent, adults 
are allowed to refuse vaccination. On the other hand, parents’ right to make the same choice 
for their own children is severely constrained by state laws and school regulations. The 
doctrine of informed consent legally requires physicians to explain the following points, 
among other things. 

• The benefits of the recommended treatment or procedure; 

• The risks associated with the recommended treatment or procedure; and 

• Alternatives to the treatment or procedure. 

Health consumers have a legal right to make choices regarding their health and medical care 
needs. Informed consent to what type of healthcare to accept, including vaccination, is a human 
right. 



A FINAL VIEW 

Regardless of what we do, children do get sick from time to time. Even those who promote 
vaccination will admit that it does not protect against all sickness. The choice we have is between 
the risk of man-made, iatrogenic sickness, and the risk of natural disease. Let us be very clear 
that this is our own, personal choice—and not the choice of the government or of healthcare 
practitioners. 



Chapter Twenty-Four 


WHAT SHOULD PARENTS DO? 

Louise Kuo Habakus, MA 


“Who shall decide when doctors disagree?” 
—Alexander Pope, eighteenth century English poet 



WHERE CAN PARENTS TURN FOR MEDICAL ADVICE 
REGARDING VACCINATION? 

Many parents are deeply concerned about vaccine safety. The Center for Personal Rights (CPR) 
upholds the rights of individuals to make vaccination decisions with their healthcare 
practitioners. 

The following list illustrates the broad spectrum of medical perspectives on vaccination. It 
starts, at one end, with a recommendation to give all scheduled vaccinations, and concludes, at 
the other end, with a world-famous pediatrician’s argument against vaccination. Many inquiring 
parents find it helpful to review a wide range of views. We have gathered and summarized the 
views of nine board-certified pediatricians and other licensed professionals. These views concur 
with and differ from the government’s recommendations. Many of these professionals support 
vaccination choice and raise important questions and concerns about Centers for Disease Control 
and Prevention (CDC)-recommended vaccination protocols. A medical association or medical 
doctor authorized to give medical advice has published each of the following perspectives. 



1. The CDC and AAP Childhood Vaccination Schedule 


Most doctors follow the CDC’s recommended vaccination schedule for children. The American 
Academy of Pediatrics (AAP) urges its 60,000 member pediatricians and pediatric specialists to 
endorse and adhere to this schedule: 

In 2008, the AAP published a letter in its official monthly newsmagazine, AAP News, from All 
Star Pediatrics, a member pediatric practice in Exton, Pennsylvania. Excerpts from this letter 
echo the medical advice the CDC and AAP offer: 

We firmly believe that all children and young adults should receive all of the 
recommended vaccines according to the schedule published by the Centers for 
Disease Control and the American Academy of Pediatrics.... 

Please be advised . . . that delaying or “breaking up the vaccines” to give one or 
two at a time over two or more visits goes against expert recommendations, and 
can put your child at risk for serious illness (or even death).... 

Finally, if you should absolutely refuse to vaccinate your child despite all our 
efforts, we will ask you to find another healthcare provider who shares your 
views. We do not keep a list of such providers, nor would we recommend any 
such physician.... [B]y not vaccinating you are putting your child at unnecessary 
risk for life-threatening illness and disability, and even death. 1 , 2 

Immunization providers and departments of health receive significant financial support from 
CDC-funded programs at the state and local level. Through its Section 317 Immunization 
Program, the CDC supports the “activities needed to assure vaccination of a population.” 3 These 
include the “integration of new vaccines into routine medical care” and “strategies to increase 
vaccination coverage rates.” 4 Section 317 funding has exceeded $500 million annually over the 
past five years. The American Recovery and Reinvestment Act of 2009 provided an additional 
one-time appropriation of $300 million that “provides a historic opportunity to make the benefits 
of vaccination available to more Americans by providing a 40 percent increase in funding over 
the two-year funding period.” 5 

The AAP is similarly concerned with maintaining high vaccination rates. The following are 
excerpts from their press release dated October 2010: 

Deadly diseases are making a comeback. .. . 

At the heart of all these outbreaks: Parents who have chosen not to vaccinate 
their children. .. . 

“We are at a crossroads,” said Dr. [Paul] Offit. “If population immunity 
continues to break down, the door will open wider to diseases that we thought had 
been vanquished by vaccines.” 6 


In 1982, the AAP rejected a resolution of its members to give comprehensive information to 


parents about vaccine risks and benefits. 7 In 1993, the AAP led the successful effort to 
substantially reduce the amount of information that doctors were required to give patients under 
the 1986 National Childhood Vaccine Injury Act. 8 Public health and mainstream medicine 
prioritize vaccine compliance above the individual’s right to free and informed consent. 


2. Vaccines: What You Should Know 


Paul A. Offit, MD, FAAP and Louis M. Bell, MD, FAAP (John Wiley & Sons, Inc., 2003) 

Drs. Offit and Bell are pro-vaccine medical doctors who believe that individuals should follow 
the recommendations of the experts, namely, the CDC and AAP. Offit and Bell are board- 
certified pediatricians. This revised edition, which updates a 1999 book by the authors, covers 
vaccines for children and adults. In simple language, it addresses the need for vaccines, how they 
work, how they are made, safety, and who recommends them. It also covers special situations, 
including vaccines for travelers, bioterrorist agents, rabies, Lyme disease, and AIDS. There is a 
chapter for each vaccine, with a discussion of the disease and its incidence, the vaccine and its 
side effects, and the AAP’s recommendation for number of doses and the ages at which they 
should be administered. In a chapter on “Practical Tips,” they offer brief observations regarding 
the fear of shots, who shouldn’t get shots, vaccinating children who are ill or who have allergies, 
premature babies, giving vaccines simultaneously, missed vaccines, and vaccinating children 
who are adopted from other countries. 

Offit and Bell state no concerns about death or severe injuries from vaccines given to children 
and nearly all vaccines given to adults. 9 The authors explain that vaccines are not “completely 
free of any possible negative effects.” However, they list many other “gambles” individuals 
unconsciously make every day, including bathing, eating, being struck by lightning, and even 
contamination from money which may harbor bacteria and viruses. 10 When asked if vaccines are 
safe, they believe the more relevant question is whether the benefits outweigh the risks. Their 
answer is a resounding yes. 11 

The authors support the use of multiple vaccines in one visit: “All routinely recommended 
vaccines can be given simultaneously. There is no evidence that giving one vaccine significantly 
interferes with the immunity caused by another. Nor is there any evidence that any of the 
vaccines increases the rate of side effects of another.” 12 They welcome the arrival of new 
combination vaccines that make it easier for children to get vaccines without getting so many 
shots: “The good news is that help is on the way. Several companies are now working together to 
combine vaccines.” 13 (See the appendix to this chapter for a list of combination vaccines 
available today.) 

The authors also maintain that “it is safe to give all of the recommended vaccines 
to children with “minor illnesses.” Minor illnesses include low-grade fever, ear 
infections, cough, runny nose, diarrhea, or vomiting. Several studies “found [these 
children] were not at greater risk of side effects and had similar immune response 
after immunization as children without minor illnesses.” 14 

In the “Common Concerns about Vaccines” chapter, the authors give the background for Dr. 
Offit’s public statement that a child could safely receive 100,000 vaccines at once. They offer the 
theory of two immunologists from the Salk Institute in San Diego: 15 

The number of microorganisms to which a body can respond depends on the 
number of cells in blood that can make antibodies sufficient to recognize all the 


relevant parts of the microorganism.... the number of microorganisms to which 
one responds depends on size. [They] estimated that elephants can produce 
immunity to about a hundred times more microorganisms than humans... The 
scientists estimated that even young infants could respond to about 100,000 
different organisms at one time. Therefore, the eleven vaccines required for all 
children will use up only about 0.01 percent of the immunity that is available. 

Offit and Bell acknowledge that Americans are entitled to refuse vaccines by law but question 
the wisdom of exemptions: “One could argue that an individual’s rights should not include the 
right to catch and spread contagious and potentially fatal diseases.” 16 They offer two examples of 
outbreaks that occurred within communities that refused vaccinations on religious grounds. 


3. The Vaccine Book: Making the Right Decision for Your Child 

Robert W. Sears, MD, FAAP (Little, Brown and Company, 2007) 

Dr. Sears is a pro-vaccine medical doctor who endorses vaccination choice. He is board- 
certified in pediatrics. This book is for parents. In his words, “vaccination isn’t an all-or-nothing 
decision” and he urges doctors to give medical care to children whose parents choose all, some, 
or no vaccines. He does not believe that all vaccines are equally important, and explains that 
some diseases are more common and are more deadly. In his book, Sears reviews each childhood 
disease and vaccine, and offers information on combination vaccines, vaccine safety research, 
side effects, ingredients, and exemptions. He is a leading proponent of alternate vaccination 
schedules and offers his own schedule, which is guided by the following principles: 

• No more than two vaccines at any one time to limit potential side effects 

• No more than one live virus vaccine at a time 

• No more than one aluminum-containing vaccine at a time (aluminumfree if possible) 

• Avoid combination vaccines where possible 

• Avoid mercury-containing vaccines where possible 

• Start at two months of age instead of at birth 

Sears tells parents exactly what he thinks in the “The Way I See It” section for each vaccine. 
He lists what he considers the most important vaccines (DTaP, rotavirus, Hib, pneumococcal), 
recommends delayed vaccination for diseases that are usually mild for infants (hepatitis A, 
rubella, chickenpox), and supports parents who choose to skip vaccines for diseases that children 
are unlikely to get (hepatitis B, polio, and flu). He advocated giving infants the individual 
measles, mumps, and rubella vaccines until sole manufacturer Merck decided in 2008 to stop 
making them. More information is available at www.thevaccinebook.com. 


4. What Your Doctor May Not Tell You About Children’s Vaccinations 
(revised) 

Stephanie Cave, MD, FAAFP (Wellness Central, 2010) 

Dr. Cave is a medical doctor who supports the use of some vaccines and endorses vaccination 
choice. She is a board-certified family physician. This book is for parents. She is concerned 
about the rise in chronic childhood medical conditions that mirror the rise in recommended and 
mandated vaccination. “There’s much we don’t know, but this much I am certain of: parents who 
blindly listen to their doctors can no longer afford to do so. It’s time for parents to ask questions 
and learn all they can about vaccines before a shot is scheduled.” 17 Her book discusses vaccine 
safety, autoimmunity, autism, and mercury in vaccines. She reviews each childhood disease and 
its corresponding vaccine. Cave lists questions for parents to ask the doctor and questions parents 
should ask themselves before vaccinating. She offers tips to reduce vaccine reactions including: 

• Ensure the child is in good health and, in particular, does not have a fever or recent bacterial 
or viral infection. 

• Give the doctor your child’s complete family and personal medical history. 

• Supplement with vitamins A and C to protect against adverse reactions. 

• Request single-dose vials and thimerosal-free vaccines. 

Cave is also specific in her recommendations. Her top-priority vaccines are the ones she 
believes are “safer for the general population”: Hib, polio, and DTaP. 18 The hepatitis B vaccine 
is only recommended for an infant if the mother has tested positive for the disease. The 
combination MMR vaccine is not recommended. She asks parents to contact Merck and ask 
them to resume manufacture of the single measles, mumps, and rubella vaccines. Cave does not 
recommend the remaining childhood vaccines—varicella, influenza, hepatitis A, rotavirus, 
meningococcal, and human papillomavirus 19 —and her counsel is instead designed to help 
parents meet state requirements for day care and school. She advocates postponing the mandated 
vaccinations as long as possible to reduce the possibility of adverse reactions while still staying 
within state laws. Cave urges parents to get informed and not be satisfied with one-sided 
answers. 


5. Vaccinations: A Thoughtful Parent's Guide 

Aviva Romm, MD (Healing Arts Press, 2001) 

Dr. Romm supports vaccine use and she also supports parents’ informed and educated choice. 
This book is for parents. Romm is a medical doctor and a recognized expert in midwifery and 
pediatric herbal medicine. Her vaccination book reflects these multiple perspectives. She 
believes no single approach is appropriate for every child and, therefore, does not make specific 
vaccine recommendations in her book. She addresses each disease at length and includes data on 
incidence, symptoms, risks and complications, and conventional treatment. She also provides a 
section called “food for thought” that provides related information to further support a parent’s 
decision. For example, she describes pertussis as “a generally self-limiting disease that causes 
discomfort and inconvenience but little damage in a well-nourished, healthy population. It also 
confers permanent immunity.” 20 In the section on vaccine risks, Romm observes: 

[Vaccines] can have immediate short-term consequences that are both mild and 
serious. However, we also saw that vaccines are implicated in a number of chronic 
health problems, such as allergies, asthma, diabetes, and rheumatoid arthritis. 

When we consider the consequences of such insidious and pernicious problems as 
mercury toxicity and learning disabilities, and the rise in chronic autoimmune 
conditions, we must consider whether avoiding certain diseases is a trade-off 
courting others. Our children deserve long and healthy lives. Vaccines offer 
benefits, but they are also a bit of a gamble. Perhaps vaccinations are only one 
small part of disease prevention and more emphasis needs to be placed on 
enhancing immunity through other (and safer) means. 21 

In addition to reviewing each childhood vaccine, she covers vaccine history, research on 
safety and efficacy, and the risks of adverse events from vaccines. She outlines personal choices, 
public policies, and natural approaches to health and immunity. Her book is evenhanded and 
offers herbal and homeopathic options for parents who do not vaccinate. She respects many 
vaccination choices and encourages parents to do what is appropriate. This includes an 
identification of the circumstances in which they might be able to be delayed or avoided. More 
information is available at http://avivaromm.com/books. 


6. The Vaccine Guide: Risks and Benefits for Children and Adults 
(revised) 

Randall Neustaedter, OMD, LAc (North Atlantic Books, 2002) 

Dr. Neustaedter is a medical doctor who opposes vaccination and endorses vaccination choice. 
He holds a doctorate in oriental medicine and has practiced holistic medicine for over thirty 
years, specializing in children’s health. This book is for anyone who is considering vaccination. 
He begins his book with four facts: 22 

1. Compulsory vaccine laws exist in every state. 

2. All vaccines carry risks of adverse reactions. 

3. Every parent has the legal right to exempt children from vaccinations. 

4. The vaccination campaign has traded diseases of childhood for chronic immune and 
autoimmune diseases that afflict both children and adults. 

Neustaedter’s book is divided into two parts: Choices and Vaccines. Part I covers adverse 
vaccine reactions, contaminated vaccines, chemicals in vaccines, conventional studies, the role of 
alternative medicine in achieving health, building a strong immune system, and the legal 
requirements of vaccination. Part II addresses the diseases and their vaccines. He presents the 
details needed to make an informed choice and acknowledges that people “must decide what is 
best based on their philosophy, comfort level, and understanding of the real issues surrounding 
vaccinations. Only then will your choice be based upon intelligent reasoning and not blind 
faith.” 23 In his preface, he mentions the political goal to garner popular support for vaccinations 
and notes the actions of four presidents: Ford’s ill-fated 1976 swine flu program; Carter’s 
campaign that increased federal vaccination funding nearly sevenfold; Reagan’s passage of the 
1986 Act to protect vaccine manufacturers from lawsuits; and Clinton’s passage of the 
Comprehensive Child Immunization Act of 1993. 24 Neustaedter addresses the role of natural 
medicine, the treatment of vaccine reactions, and legal requirements, including compulsory 
vaccination, exemptions, immigration, and military service. In addition to the childhood 
vaccines, he covers anthrax, smallpox, and Lyme disease vaccines. More information is available 
at www.cure-guide.com. 


7. Make an Informed Vaccine Decision: A Parent’s Guide to 
Childhood Shots 

Mayer Eisenstein, MD, JD, MPH with Neil Miller (New Atlantean Press, 2010) 

Dr. Eisenstein is a medical doctor who opposes vaccination and endorses vaccination choice. 
He is board-certified in preventive medicine and holds graduate degrees in law and public health. 
This book is for parents. Since 1973, his medical practice has offered medical care to 35,000 
children who received few or no vaccines; this unvaccinated population has no autism and 
virtually no asthma, allergies, respiratory illnesses, or diabetes. When vaccinated children 
contract so-called vaccine-preventable diseases, Eisenstein says, people should direct their 
outrage towards the drug company that manufactured and falsely promoted an ineffective 
product, not towards unvaccinated children. 25 He says alternative schedules are “probably more 
sensible than taking all of the shots at once.... However, you’re merely mitigating the potential 
damage. I don’t believe you’re going to eliminate it altogether.” 26 In response to claims that 
vaccines reduce the incidence of disease, he retorts: “Several diseases—tuberculosis, scarlet 
fever, plague—infected thousands of people every year but virtually disappeared without any 
vaccines. How do we explain this?” 27 

With Neil Miller, a medical research journalist, Eisenstein reviews each disease and its 
corresponding vaccine. They offer detailed information on the incidence and complications of 
the diseases, and on issues of manufacturing, safety, efficacy, and adverse events associated with 
each vaccine. They discuss the role of vitamin supplementation, such as vitamin D3 for 
influenza; vitamin A for measles; and vitamin C for cancer. There is a chapter devoted to autism, 
a neurodevelopmental disorder that was “extremely rare prior to 1943” and now affects one in 
ninety-one children and one in fifty-eight boys. 28 He quotes Congressman Chip Pickering: 
“More children will be diagnosed with autism this year [2006] than AIDS, diabetes, and cancer 
combined.” 29 The book closes with a discussion of multiple vaccines given simultaneously, the 
use of aluminum and other vaccine ingredients, and questions about social obligation and herd 
immunity. Additional books and resources about vaccination are available at 
www.thinktwice.com. 


8. Saying No To Vaccines: A Resource Guide for All Ages 

Sherri Tenpenny, DO, AOBNMM (NMA Media Press, 2008) 

Dr. Tenpenny is a doctor of osteopathic medicine who opposes vaccination and endorses 
vaccination choice. She is board-certified in emergency medicine (through 2006) and in 
neuromusculoskeletal medicine. This book discusses vaccines for children and adults. Tenpenny 
compiles medical, governmental, and scientific sources that demonstrate that vaccines are less 
safe and less protective than advertised. In addition to a discussion of childhood vaccines, 
Tenpenny addresses the vaccines recommended for adolescents, adults, healthcare workers, 
soldiers, and international travel. The book refutes twenty-five common arguments used to 
promote vaccination. The table of contents allows readers to easily find the answers to their 
questions. Topics include: 

• Safety and efficacy studies for approved vaccines; 

• The smallpox vaccine and myths regarding smallpox’s “eradication;” 

• A detailed discussion of pertussis and its vaccine; 

• Antibody production as an inaccurate measure of protection against infectious diseases; and 

• The impact of stray viruses, heavy metals, chemicals, and other vaccine components. 

Tenpenny argues for the importance of fevers and the need to allow a disease to run its course. 
Unwarranted or excessive treatment hinders recovery and makes the original disease appear 
more severe. She offers practical advice on how to manage a fever at home and when a doctor’s 
care is necessary. Tenpenny explains influenza viruses, the politics of mass vaccination policies, 
and the relationship between war and malnutrition in global flu outbreaks. The book contains 
more than 300 references to medical journals. The final 100 pages contain cross-referenced 
tables, detailed charts, and other resources, such as a list of ingredients in the most commonly 
used vaccines, examples of refusal forms for newborns, school exemption letters, and suggested 
websites. More vaccination information is available at www.tenpennyvaccineinfo.com. 


9. How to Raise a Healthy Child in Spite of Your Doctor 

Robert Mendelsohn, MD (Ballantine Books, 1984) 

The late Dr. Mendelsohn, a professor and renowned pediatrician in practice for thirty years, 
opposed vaccination. President Lyndon Johnson appointed him national medical director of 
Project Head Start, a program of the federal government that provides comprehensive health 
education and programming to low-income families. Mendelsohn was also chairman of the 
Medical Licensure Committee for the state of Illinois, and associate professor of Preventive 
Medicine and Community Health in the School of Medicine of the University of Illinois. He 
believed “every vaccine causes neurological damage.” 30 He vaccinated patients early in his 
career, until he realized they were causing more harm than good. 31 His book stops short of 
advising parents to reject vaccination (in 1984) because “parents in about half the states have lost 
the right to make that choice.” 32 Mendelsohn argued: 

• There is no convincing scientific evidence that mass vaccination eliminated any childhood 
disease. If vaccines eradicated disease in the U.S., why did the diseases disappear 
simultaneously in Europe, where mass immunization did not take place? 

• There are significant known risks and numerous contraindications associated with every 
vaccine, yet strong reluctance to abandon vaccination persists within the medical 
community. For three decades before ending its use, the smallpox vaccine remained the 
only source of smallpox-related deaths. “Think of it! For 30 years, kids died from smallpox 
vaccinations even though no longer threatened by the disease.” 

• No one knows the long-term consequences of injecting foreign proteins into children. There 
are growing suspicions that vaccination may be responsible for the dramatic increase in 
autoimmune diseases since mass inoculations were introduced. 33 

His book covers mumps, measles, rubella, pertussis, diphtheria, chickenpox, scarlet fever, 
meningitis, tuberculosis, sudden infant death syndrome (SIDS), poliomyelitis, and infectious 
mononucleosis. In his own words: 

Scarlet fever is another example of a once feared disease that has virtually 
disappeared. If a vaccine had ever been developed for it, doctors would 
undoubtedly credit that with the elimination of the disease. Since there is no 
vaccine, they give the credit to penicillin, despite the fact that the disease was 
already disappearing before the first antibiotics appeared. In all probability, as 
with other diseases, the true reason for its waning incidence is improved living 
conditions and better nutrition. 34 

In view of the rarity of [diphtheria], the effective antibiotic treatment now 
available, the questionable effectiveness of the vaccine, the multimillion-dollar 
annual cost of administering it, and the ever-present potential for harmful, long¬ 
term effects from this or any other vaccine, I consider continued mass 
immunization against diphtheria indefensible. I grant that no significant harmful 
effects from the vaccine have been identified, but that doesn’t mean they aren’t 
there. In the half-century that the vaccine has been used no research has ever been 
undertaken to determine what the long-term effects of the vaccine may be! 35 


Mendelsohn’s 1984 book, which remains in print, highlights the views of a prominent 
pediatrician just prior to passage of the 1986 Act. He described the “bitter controversy over 
immunization” that raged among the medical professionals, the media, and parents: 

• Commenting on the AAP’s rejection of a resolution to make available clear and concise 
information that a reasonable parent would want to know about the risks and benefits of 
vaccination, Mendelsohn wrote:“Apparently the doctors assembled did not believe that 
‘reasonable parents’ were entitled to this kind of information.” 36 

• As an increasing number of parents were rejecting vaccination, parents of vaccine-injured 
children were filing malpractice suits against the manufacturers and doctors who 
administered the vaccines, and some vaccine manufacturers stopped making vaccines. 37 
“Many doctors are becoming nervous about giving [the DPT vaccine], fearing malpractice 
suits. They should be nervous because in a recent Chicago case a child damaged by a 
pertussis inoculation received a $5.5 million settlement award.” 38 

• Doctors were attacking their own. In 1982, Mendelsohn stated in an NBC television 
documentary: “The danger [from the DPT vaccine] is far greater than any doctors here have 
ever been willing to admit.” The Journal of the American Medical Association (JAMA) 
criticized the television program and questioned the credentials of the experts, including 
Mendelsohn’s. The same JAMA issue stated, “[the DPT vaccine is] relatively crude and 
toxic, and the advent of a safer vaccine is eagerly awaited. Almost from the inception of 
widespread DPT immunization, severe reactions have been reported, beginning with 
Byers’s and Moll’s study of vaccine-associated encephalopathy in 1948.” 39 

Mendelsohn fought against the passage of the 1986 Act that provided liability protection to 
vaccine makers. The 1986 Act paved the way for a three-fold increase in the number of federally 
recommended vaccines for American children during the past twenty-five years. 

• • • 

Most pediatricians and family doctors endorse and follow the CDC’s recommended schedule. 
However, there are well-respected physicians who depart from this regimen and support 
vaccination choice. While they do not agree on every point, these physicians suggest that parents 
and individuals consider the following, to guide their vaccination decisions: 

1. A family history of autoimmune, chronic, neurological, or developmental disorders, 
including adverse reactions to vaccines. 

2. The child’s medical history, including recent illness, and fevers, and use of prescription 
medications. 

3. The number of vaccines received at a single visit, with special attention to live virus, 
aluminum- and mercury-containing, and combination vaccines. 

4. Any indication of an adverse reaction or developmental delay is a reason to stop or slow 
down vaccination. 

5. The use of vitamins, herbal medicine, and homeopathic remedies before, after, or instead of 
vaccination. 

6. Case-by-case decision making, based on the individual, the vaccine, and timing. Delaying 
vaccines is a common strategy of many doctors who employ alternate vaccination 
schedules. 

7. A review of the scientific and medical literature and manufacturers’ package inserts 
regarding vaccine adverse events. 


CPR offers one additional perspective. No country in the world vaccinates as early or as often 
as the United States. In the 1950s, we had the third best infant mortality in the world; more 
babies lived past twelve months of age in only two other countries. In the 1960s, the United 
States began requiring universal, mandatory vaccination for school admission and has gradually 
and significantly increased the number of required vaccines since then. The United States’ infant 
mortality ranking has dropped precipitously over this same time frame; today, America ranks 
forty-sixth, behind every developed country but one (Poland), and many developing countries. 40 
This trend holds true for other serious pediatric disorders, including asthma, autism, and ADHD. 
CPR does not assert that there is a vaccine link because comprehensive research has not been 
done. But it is reasonable to ask what role, if any, vaccines may be playing. 

In the absence of definitive science, CPR advocates the precautionary principle and urges 
doctors to support parents in their right to exercise vaccination choice. Medicine is for the best 
interest of the individual patient. Public health is for the best interest of the population. When the 
state demands that doctors prioritize public health requirements above the needs of an individual 
patient, and there is no free and informed consent, the consequences are severe: Doctors are no 
longer practicing medicine, and the sacred trust between physician and patient is broken. 


LEGAL EXEMPTIONS TO MANDATORY VACCINATION 

The CDC offers a recommended schedule. Until your child enters publicly funded day care, 
preschool, or school, specific vaccination decisions—if, when, and which the child should 
receive—remain the privilege and responsibility of parents, guided by the healthcare 
practitioners of their choosing. 

Each state has its own mandatory school vaccination schedule. The National Conference of 
State Legislatures offers a summary of state laws on its website, www.NCSL.org. Type “School 
Immunization” in the search box and click on the link “School Immunization Exemption State 
Laws.” You can also try www.tinyurl.com/3aayesb. 

The United States offers a “no-choice choice” in practice. State laws provide for vaccination 
choice, but they rarely disclose this information, and exemptions can be difficult to obtain. All 
fifty states offer medical exemptions, if the letter is signed by a medical doctor or doctor of 
osteopathy; however, the state departments of health can and do override medical exemptions at 
their discretion. Lorty-eight states offer religious exemptions. Twenty states offer philosophical 
or personal belief exemptions. 

CPR works to obtain full vaccination choice in every state. This means that vaccination choice 
is both available and honored. Please visit our website, www.centerforpersonalrights.com, for 
more information. We provide resources to help individuals and parents make the best choices 
for themselves and their families. 


Chapter Twenty-Five 


WHO IS DR. ANDREW WAKEFIELD? 

Mary Holland, JD 


If you’ve heard Dr. Wakefield’s name—and you probably have—you’ve heard two tales. 
You’ve heard that Dr. Wakefield is a charlatan, an unethical researcher, and a huckster who was 
“erased” from the British medical registry and whose 1998 article on autism and gastrointestinal 
disease was “retracted” by a leading medical journal. You’ve also heard a very different story, 
that Dr. Wakefield is a brilliant and courageous scientist, a compassionate physician beloved by 
his patients, and a champion for families with autism and vaccine injury. What’s the truth? 



BACKGROUND ON THE CONTROVERSY 

Dr. Wakefield graduated from St. Mary’s Hospital Medical School of the University of London 
in 1981; he was one in the fourth generation of his family to study medicine at that teaching 
hospital. He pursued a career in gastrointestinal surgery with a specialty in inflammatory bowel 
disease. He became a Fellow of the Royal College of Surgeons in 1985 and was accepted into the 
Royal College of Pathologists in 2001. He held academic positions at the Royal Free Hospital 
and has published over 140 original scientific articles, book chapters, and invited scientific 
commentaries. 

In the early 1990s, Dr. Wakefield began to study a possible link between the measles virus and 
bowel disease. He published a 1993 study, “Evidence of persistent measles virus infection in 
Crohn’s disease” 1 and coauthored a 1995 article published in The Lancet, “Is measles vaccine a 
risk factor for inflammatory bowel disease?” 2 At roughly the same time, Dr. Wakefield wrote an 
unpublished 250-page manuscript reviewing available scientific literature on the safety of 
measles vaccines. 3 He was rapidly emerging as one of the world’s experts on measles 
vaccination. 

In 1996, an attorney, Solicitor Barr of the law firm Dawbarns, contacted Dr. Wakefield to ask 
if he would serve as an expert in a legal case on behalf of children injured by vaccines containing 
the measles virus. The lawyer was bringing the suit on behalf of parents who alleged that 
vaccines had caused their children’s disabilities, including autism. Six months before this, and 
independent of the litigation effort, parents of children with autism and severe gastrointestinal 
symptoms began contacting Dr. Wakefield because of his publications on the measles vaccine, 
asking for help for their children’s pain and suffering, which they believed was vaccine-induced. 
Dr. Wakefield made two major, but separate, decisions at about this time—to try to help the 
families dealing with autism and gastrointestinal problems, and to become an expert in the legal 
case regarding vaccines and autism. 4 

Barr asked Dr. Wakefield to study two questions: (1) whether measles could persist after 
measles infection or the receipt of the MMR vaccine; and (2) whether the measles vims could 
lead to complications, such as Crohn’s disease or autism. Due to bureaucratic delays at his 
hospital, however, Dr. Wakefield did not begin this litigation-related study until October 1997. 5 

By July 1997, Dr. Wakefield and his colleague, Professor John Walker-Smith, had already 
examined the “Lancet 12”—twelve patients with autism and gastrointestinal symptoms that were 
the basis for the case study in the 1998 article published in The Lancet. Dr. Wakefield and others 
had recommended the referral of these patients to Prof. Walker-Smith, an eminent physician 
described by his peers as one of the world’s leading pediatric gastroenterologists. 6 Prof. Walker- 
Smith had recently moved to St. Mary’s Hospital from a different institution and brought with 
him the same clinical privileges and ethical clearances that he enjoyed at his previous hospital. 
He, a colleague, Dr. Simon Murch, and a team of other physicians, did extensive clinical 
workups on these sick children that Prof. Walker-Smith deemed “clinically indicated,” while Dr. 
Wakefield coordinated a detailed research review of the tissues obtained at biopsy. The clinical 
tests included colonoscopies, MRI scans, and lumbar punctures to assess mitochondrial 
disorders. “Clinically indicated studies” did not require permissions from The Royal Free 
Hospital ethics committee because the tests were required for the benefit of the individual 
patients. 7 Dr. Wakefield’s research was covered by an appropriate ethical approval. 


In 1998, to announce the publication of The Lancet article coauthored by Dr. Wakefield and 
twelve other scientists, the dean of St. Mary’s Medical School called a press conference. While 
this was not standard practice, the dean presumably was seeking to enhance the school’s 
visibility in cutting edge research. The article was labeled in the medical journal as an “early 
report,” stating that it “did not prove an association between measles, mumps and rubella vaccine 
and the syndrome described. Virological studies are underway that may help to resolve this 
issue.” 8 

At the press conference, Dr. Wakefield was asked about the safety of the MMR vaccine. In 
1992, two different combination MMR vaccines had been withdrawn from the U.K. marketplace 
because they were unsafe, so MMR vaccination was already a hot topic before The Lancet article 
was published. Dr. Wakefield responded that, given the paucity of combination MMR vaccine 
safety research, and until further safety studies were done, the vaccines should be separated into 
their component parts. He had previously informed his colleagues that this was his view and that 
he would express it if asked. 9 

The 1998 press conference set off a media firestorm, with large numbers of parents raising 
uncomfortable questions about the safety of the “triple jab” and requesting single measles, 
mumps, and rubella vaccines. In the midst of the controversy, in August 1998, the British 
government took an extraordinary step. It made separate measles, mumps, and rubella vaccine 
components unavailable, 10 thereby forcing the hand of concerned parents. At that point, measles 
vaccination rates among children in the United Kingdom fell significantly. Measles disease 
outbreaks became more prevalent, and included a handful of cases of serious complications and 
deaths. Some sought to blame Dr. Wakefield for irresponsibly scaring parents and triggering a 
public health crisis. 11 The British government had a big problem on its hands—one that would 
soon make its way to the United States. 

The controversy surrounding Dr. Wakefield simmered. In February 2004, it reached a boiling 
point when Dr. Richard Horton, editor of The Lancet, held a news conference to declare that the 
1998 article was “fatally flawed” because Dr. Wakefield had failed to disclose financial conflicts 
of interest with the litigation-related study he conducted. British reporter Brian Deer published 
the story in the Sunday Times, detailing alleged undisclosed conflicts of interest. Immediately 
following publication, Mr. Deer sent a detailed letter to the British General Medical Council 
(GMC), which regulates the practice of medicine. 12 The GMC then initiated proceedings against 
Dr. Wakefield that culminated in Dr. Wakefield’s delicensure 13 in May 2010 and the retraction 
of the 1998 article from The Lancet. 14 


THE ALLEGATIONS AGAINST DR. WAKEFIELD 

The highly publicized, multi-year, multi-million dollar prosecution against Dr. Wakefield alleged 
that: 

• Dr. Wakefield was paid 55,000 British pound sterling (about US $90,000) by litigators for 
the study published in The Lancet, and he failed to disclose this conflict of interest; 

• He and his colleagues performed medically unnecessary tests on the children in the 1998 
study and lacked appropriate ethical clearances; 

• The children in the 1998 study were selected for litigation purposes (as described in the 
Sunday Times article) and not referred by local physicians; and 

• He drew blood from children at his son’s birthday party for control samples in the 1998 
study with callous disregard for the distress that this might cause children. 15 

Based on its findings, the GMC concluded that Dr. Wakefield had engaged in “serious 
professional misconduct,” and “dishonest,” “misleading,” and “irresponsible” behavior, 
warranting the sanction of his removal from the medical profession. 16 

Let’s examine the GMC’s charges and the evidence. 


Failure to Disclose Payment from Litigators 

Dr. Wakefield accepted 55,000 pounds to conduct a study for the class action suit regarding 
vaccines and autism. This was a research grant from which Dr. Wakefield personally received no 
compensation. Dr. Wakefield did not start this study until after the case series for the Lancet 12 
had been submitted. Legal documents prove that Dr. Wakefield’s hospital knew about this study 
and knew about the amount of money he received, most of which went to pay the salary of a 
designated laboratory technician. Documents further demonstrate that Dr. Wakefield disclosed in 
a national newspaper over one year before publication of the 1998 article that he was working 
with the litigators. 17 Dr. Horton, editor of The Lancet, had been informed and should have been 
well aware of Dr. Wakefield’s role in the vaccine-related litigation before the publication of the 
1998 article. 18 


“Medical Necessity” and Ethical Clearances 

The Lancet 12 were sick. Each child was administered tests with the intent to aid that child. 
The hospital administration was fully aware of the tests being conducted and made no objections. 
Because all of the tests were “clinically indicated” and not for research purposes, no ethical 
clearance beyond what Prof. Walker-Smith already possessed was required. Notably, no patient, 
parent, or guardian has ever made accusations against Dr. Wakefield or testified against him for 
ethical violations or medically unnecessary procedures. Dr. Wakefield and his colleagues reject 
the GMC’s ruling that the tests for the Lancet 12 were unnecessary. 



The Lancet 12’s Referrals 


The GMC charged that the children were referred through the litigation effort and not through 
ordinary medical channels. This is incorrect. Parents started contacting Dr. Wakefield long 
before the litigation started, and independently of it. Since the litigation study was not yet started 
by the time The Lancet study was completed and submitted to the journal, this finding is false. 
Dr. Wakefield and his colleagues reject that claim; the families contacted them directly because 
of their medical expertise. 19 


Control Blood Samples from a Child’s Birthday Party 

Dr. Wakefield arranged for control blood samples from healthy, typically developing children to 
be taken at his son’s birthday party. Most of the children’s parents were medical colleagues and 
friends. He did this with the children’s and parents’ fully informed consent and gave the children 
5 pounds each for their trouble. The procedure was undertaken by an appropriately qualified 
doctor using a standard technique. The children were happy to be helpful and went on to enjoy 
the birthday party. While this is admittedly an unconventional method of collecting control blood 
samples, it hardly amounts to “serious professional misconduct” or an ethical breach warranting 
delicensure. The GMC’s description of this incident as an example of “callous disregard” for 

children’s distress seems to be a gross exaggeration. 20 

• • • 

The GMC failed to prove its case against Dr. Wakefield. Using Brian Deer’s reporting as 
evidence, the GMC appears to have purposefully conflated the Lancet 12 study and the 
subsequent litigation study to create the appearance of a financial conflict of interest. 21 Similarly, 
the GMC appears to have wrongfully applied ethical research standards to tests that were 
“clinically indicated” for severely ill children. 22 Conflating treatment and research not only 
grievously harmed Dr. Wakefield and his colleagues, but set a threatening precedent for the 
practice of medicine. The government’s medical regulators (of uncertain expertise) second- 
guessed Prof. Walker-Smith, the world’s preeminent authority on pediatric gastroenterology, on 
his clinical judgment about what tests were necessary. 23 Which medical decisions will 
regulators second-guess next? 

The press, and specifically reporter Brian Deer, tried Dr. Wakefield in the court of public 
opinion while the GMC was prosecuting him in its regulatory court. Deer alleged that Dr. 
Wakefield had a pending patent application for a separate measles vaccine and hoped to “cash 
in” by urging parents to forego the MMR for separate measles vaccines. The evidence proves 
that Dr. Wakefield was not a patent holder for a separate measles vaccine. St. Mary’s Hospital 
held a patent for a therapeutic single measles vaccine using the beneficial immune properties of 
transfer factor, intended for people already infected with the measles virus. This measles vaccine 
was not a preventive product for people unexposed to the virus; in other words, there was no 
possible financial competition between the MMR vaccine and the single measles vaccine for 
which the hospital, and not Dr. Wakefield, held a patent. 24 

In 2009, Deer made additional allegations that Dr. Wakefield fabricated data. 25 The GMC 
never made this charge, but the media picked it up and, notably, the U.S. Department of Justice 
used it frequently in the Omnibus Autism Proceeding in the U.S. Court of Federal Claims. In 
those proceedings to determine whether families could receive compensation for MMR-induced 
autism, the US Department of Justice went out of its way to depict Dr. Wakefield as a scientific 
fraud, although he was not directly relevant to the proceedings. 26 In his 2010 book, Callous 
Disregard, Dr. Wakefield shows Deer’s allegations of fraud to be fabrications. 27 

CPR finds no evidence of Dr. Wakefield’s scientific fraud. On the contrary, many scientists 
and laboratories around the world have confirmed Dr. Wakefield’s findings regarding severe 
gastrointestinal inflammation and symptoms in a high percentage of children with autism. 28 

In its February 2, 2010 retraction, The Lancet did not allege fraud. 29 Relying solely on the 


GMC proceeding, it retracted the article, asserting that the authors had not referred the patients as 
represented and the study team had not received the hospital’s ethics committee’s approval. The 
GMC’s conclusions and The Lancet’s reliance on them appear unfounded. 



THE MEANING OF THE WAKEFIELD PROSECUTION 

What, then, was this high-profile prosecution really about? If there was no scientific fraud, no 
undisclosed financial conflicts of interest, no ethical breaches in performing tests on sick 
children, and no complaints from patients or their families, then what was the big deal? Did the 
international scandal and multi-million dollar prosecution proceed merely to chastise a doctor for 
drawing blood from children at a birthday party, with their consent and their parents’ consent? 
Of course not. 

Dr. Wakefield was, and remains, a dissident from medical orthodoxy. The medical 
establishment subjected him to a modern-day medical show trial for his dissent. 30 Dr. 
Wakefield’s research raised fundamental doubts about the safety of vaccines and the etiology of 
autism. Dr. Wakefield was punished for his temerity to caution the public about vaccine risks 
and to urge them to use their own judgment. Dr. Wakefield was punished for upholding 
vaccination choice. 

The purpose of the proceeding, as in any show trial, was to communicate to other doctors and 
scientists, and to the public, the error of the perpetrator’s ways. A show trial offers a veneer of 
due process but, at its core, displays naked power. The apparent intent of the prosecution was to 
intimidate others from following Dr. Wakefield’s footsteps and to teach the lesson that anyone in 
the medical or scientific community who dares to publicly question the safety and efficacy of 
vaccines will be punished with utmost severity. The GMC appears to have decided that if the 
price of such a lesson was scientific ignorance about vaccine-autism links and the suffering of 
severely ill children, then so be it. Dr. Wakefield was made an example. 

The GMC destroyed Dr. Wakefield’s professional reputation and livelihood, and The Lancet 
and other publications confiscated his professional accomplishment through retraction. The 
GMC colluded with The Lancet, the media, the British Department of Health, the pharmaceutical 
industry, and even with the U.S. Department of Health and Human Services and the U.S. 
Department of Justice, to discredit Dr. Wakefield. 

The Center for Personal Rights is confident that the world will look back at the prosecution of 
Drs. Wakefield, Walker-Smith, and Murch with shame and remorse. 

Dr. Wakefield has joined in a long, honorable tradition of dissidents in science and human 
rights. The world has benefitted profoundly from other courageous dissidents in science— 
Galileo, who argued that the sun is the center of the universe; Semmelweis, who reasoned that 
doctors must wash their hands to prevent transmission of infection; Needleman, who proved that 
lead exposure causes neurological damage in developing children; and McBride, who 
demonstrated that thalidomide caused birth defects. 31 As Thomas Kuhn explained, changing 
scientific paradigms is a revolutionary process, with the wrenching upheaval that revolution 
brings. 32 

In due course, the world has paid tribute to human rights dissidents, as well—Nelson Mandela 
moved from prison in South Africa under apartheid to become its most beloved President; 
Andrei Sakharov left Russia’s internal exile to become its moral beacon; Vaclav Havel left a 
Czech prison to become its first post-communist President; and Liu Xiabo, a Chinese human 
rights advocate, received the 2010 Nobel Peace Prize in absentia because he remains 
incarcerated. In time, China will embrace Mr. Liu and look to him to help create a better future. 


Before long, the world will likely recognize that it was Dr. Wakefield, not his detractors, who 
stood up for the practice of medicine and the pursuit of science. Dr. Wakefield remains an 
unbowed dissident in the face of a repressive medical and scientific establishment. He continues 
to lead autism research. He now directs the Strategic Autism Initiative whose mission is to 
explore the biological causes of autism. We include as an appendix to this chapter his statement 
regarding the GMC sanctions. This book also includes his scientific work in chapter 7 (An 
Urgent Call for More Research on Science) and his perspectives in chapter 26 (The Suppression 
of Science). The Center for Personal Rights is proud to be associated with Dr. Wakefield and to 
present his views. 



Chapter Twenty-Six 


THE SUPPRESSION OF SCIENCE 

Andrew Wakefield, MB, BS, FRCS, FRCPath 


I believe that we are coming to the end of a very dark time in the relatively short but dramatic 
history of autism. That we are in a time of rapid and dramatic change is clearly evident. Earlier 
denial of the epidemic in the United States and the United Kingdom is giving way to the reality 
of a pandemic throughout the developed world and the exclusive genetic model of autism is 
yielding to realization of an environmentally driven catastrophe. The rejection of a parent’s 
insights by many in the medical system and the prejudice against children through exclusive 
insurance coverage, medical ignorance, and refusal to honor parental vaccination choices is 
driving a grassroots revolution. 

The medical system—rooted in a profound ignorance of this disorder, yet unwilling to take the 
clues that parents’ narratives and appropriate investigation of affected children have to offer— 
has failed you, for which I am ashamed. Science has failed parents and children alike, with 
investment in poor and corrupted population studies reminiscent of the “tobacco is good for you” 
pseudoscience of the 1950s and 1960s. Inevitably, however, that failure is being exposed: the 
corruption, the collusion of influence, and the rife and undisclosed conflicts of interest are 
floating to the surface. 

We also have had to deal, inevitably, with a systematic and ruthless attack on the science that 
is indicative of a vaccine-autism link, in the form of an expensive, deceitful, and ultimately futile 
public relations campaign intended to protect policy and profit. Unfortunately, this has been at 
the expense of children. 

As explained so clearly by Brian Martin, Professor of Social Sciences in Woolongon, 
Australia, supporters of dominant scientific theories—in this case, the inviolable status of the 
vaccine program—sometimes attack competing, less favored theories in ways that conflict with 
expectations of proper scientific behavior. 1 To reduce concern about their actions, supporters of 
the dominant theory can—as they do in the case of the vaccine-autism debate—use a variety of 
techniques: 

• Cover up the violation of expectations; 

• Devalue the competing theory and its advocates; 

• Interpret their own process as proper; 

• Use expert panels, meetings, and other formal processes to give a stamp of approval to the 


dominant view; and 

• Intimidate opponents. 

All of these methods, and more, are used regularly by perpetrators of actions widely seen as 
unjust. The ability to exploit these methods is enhanced by seemingly limitless resources, which 
is vastly disproportionate to the ability and financial resources of those concerned about vaccine 
safety and vaccination choice. 

The media is an obvious and favored conduit through which supporters of orthodoxy have a 
tactical advantage over challengers. Variously, journalists are “educated” in-house by the Centers 
for Diseases Control and Prevention (CDC), recruited and paid, lazy, or just plain ignorant of the 
facts. For those journalists who have been sympathetic to parental and medical concerns, the 
consequences have been open criticism, intimidation, and dismissal. Mainstream media outlets 
not only are frequently dependent upon advertising revenues and share board members with Big 
Pharma companies, but also are very susceptible to the threat that “if you give any credibility to 
this theory and children die as a consequence, you will be to blame.” When these methods fail, 
however—as they most certainly will—the attack can backfire on the attackers. 

Social media, on the other hand, is an Achilles’ heel in the ability of orthodoxy to sustain the 
big, hungry lie. It is also the device through which the backfire is being felt by an increasingly 
desperate and disconsolate system. 

Turning specifically to my own experience in the arena of MMR vaccine and autism, what has 
happened to me and my colleagues in the United Kingdom is intended as a lesson, as Voltaire 
observed, “to encourage the others.” 

When investigated diligently and appropriately, the twelve Lancet children featured in the 
humble 1998 case series, and thousands who came after them, turned out to have intestinal 
inflammation, and there are reasons to believe that this inflammation may, in turn, be linked to 
their neurological disorder. Thus, the paper captured the essential elements of a new disease 
syndrome—a potentially treatable syndrome—and that should have been cause for some small 
celebration. Had the children’s regression followed natural chickenpox, the response would have 
been very different. It didn’t. For nine children, behavioral changes and subsequent 
developmental regression followed exposure to the MMR vaccine; and thereby hangs my own 
tale. 

Those potentially responsible for the catastrophe had a problem, however. The 1998 Lancet 
paper that ignited the fuse of the autism-vaccine wars had to be extinguished in florid, repetitious 
sound bites delivered through a media sometimes conflicted by corporate cross-pollination, 
compromised by dependence on advertising revenues, and assisted by pharmaceutical special 
interest groups. 

In an act of editorial genocide, there has been a ruthless effort to expunge these children and 
their disease from the scientific record. 

In 1998, I recommended that children continue to be protected against serious infectious 
diseases by vaccination, but that single vaccines were my preferred option. I urged that parents 
be given the choice of how to protect their children. Why? Because as part of the process of due 
diligence, I researched the safety studies of the combination MMR vaccine and came to the 
conclusion that they were inadequate. Others have since come to this same conclusion. 



In the fall of 1998, six months after The Lancet paper was published, choice in the United 
Kingdom was denied to parents when the government removed the license for the importation of 
the single measles vaccine. Let me state that again. At a time when demand for single vaccines 
was at its highest and parents were choosing to continue vaccinating against measles, mumps, 
and rubella with the single vaccines, choice was removed. When I asked a senior member of the 
United Kingdom’s equivalent of the CDC why, she said that allowing parents to choose single 
vaccines would destroy their established MMR program. Nevertheless, removing the choice 
between the triple vaccine and single vaccines did not have the effect they intended—parents 
chose not to vaccinate against MMR rather than to use the triple vaccine, and MMR vaccination 
rates fell in the United Kingdom. The regulators chose to protect policy above children. 

The more I looked, the more concerned I became. I found a government whistleblower, 
evidence of a secret deal between the government and pharma, the licensing of a dangerous 
MMR vaccine, collusion, lies, and cover-up; all are now revealed in Callous Disregard: Autism 
and Vaccines—The Truth Behind a Tragedy. And this is just the beginning. I am not alone; what 
befell me also befell my friend and colleague Arthur Krigsman, a U.S. gastroenterologist who 
has devoted his career to helping heal children with autism. His story also will be told. 

Choice involves informed consent. Informed consent is a crucial element of the foundation 
upon which ethical medical practice rests. Providing parents with an honest assessment of the 
risks and benefits of any medical procedure allows them to make an informed choice. The 
process requires the physician to be, to the best of his or her ability, informed. My research 
revealed that there is no information available on the medium- to long-term health outcomes in 
vaccinated versus unvaccinated children. As an example of this, the U.K. government introduced 
and received cursory twenty-one-day follow-up “safety” data on two dangerous MMR vaccines 
that caused meningitis that, in the majority of cases, didn’t even start until after twenty-one 
days. 2 They knew this. They missed the signal and it was four years later—four years too late— 
that this dangerous vaccine that should never have been licensed was withdrawn. 

Those who are a threat to public confidence, who do not mandate a “safety first” agenda, who 
deny choice, are the greatest threat to the vaccine program; they are the ones who are ultimately 
anti-vaccine. Where do the regulators and the vaccine industry stand in 2011 with their coercive 
vaccination mandates, their costly public relations programs, their ruthless, pragmatic exorcism 
of dissent, and their public confidence rating? A recent study from University of Michigan shows 
that one in four parents think vaccines cause autism 3 and fifty-four percent of parents are worried 
about serious adverse effects caused by vaccines. The Harris Interactive survey 4 conducted just 
three months later suggests that vaccine safety, parental rights, and vaccination choice are 
mainstream parental concerns. The regulators and vaccine industry have failed. 

The latest initiative: the American Academy of Pediatrics’ industry-sponsored Protect 
Tomorrow campaign is being thrust into our faces and claims to “[bring] to life the memories of 
the terrible diseases of the past.” It is a campaign rooted in fear. The campaign is a measure of 
the failure of its architects, rather than the success of their policies. 

To parents I would say, trust your instincts above all else. When considering how to vaccinate 
your children, read, get educated, and demand fully informed consent and answers to your 
questions. When you are stonewalled or these answers are not to your satisfaction, trust your 
instinct. I say this as someone who has studied and engaged in the science and who has become 
aware of the limitations of our knowledge and understanding of vaccine safety issues. Maternal 


instinct, in contrast, has been a steady hand upon the tiller of evolution; we would not be here 
without it. As the Buddha said, “Believe nothing, no matter where you read it, or who said it, 
unless your own reason and your own common sense agree.” 

To the vaccine industry, regulators, public health officials and doctors, pediatricians, and Bill 
and Melinda Gates, I would say this: the success of vaccination programs requires the willing 
participation of consumers. The key to any success, therefore, is public confidence in the 
scientists, doctors, and policy makers—including the pharmaceutical industry—that shape these 
programs. In turn, the key to that confidence is a safety first vaccine agenda. Those whose 
priority is safety first are not anti-vaccine. By analogy, those who ordered the recall of multiple 
Toyota brands for sticking gas pedals are not anti-car. 

Callous Disregard might have been the log of a doomed captain written in the cabin of a war- 
torn frigate, tacking on shredded sails, running from another—perhaps final—broadside; but it is 
not. It was written from the bridge, the helm secure, the wind at our backs, and the sails full as 
the aggressor slips back below an uncertain horizon. The day will belong to Reason. Vaccination 
choice is a human right. 

There will be victory of a sort, and it will be a victory from the bottom up. In the true spirit of 
the U.S. Constitution, the people will have their say—vaccination choice is a human right. The 
victory will not come from the top down because a phalanx of lobbyists, “experts,” and true 
believers stands between the President and the people he is sworn to serve. In your commitment 
to achieving this victory, remember: “Every man is guilty of all the good he did not do.” 



AFTERWORD 



MOVING FROM WORDS TO ACTION 

Let us not mince words: the right to vaccination choice is at extreme risk in this country. It 
already exists more in theory than in practice. But now the American Academy of Pediatrics and 
its spokespeople are suggesting the abolition of philosophical and religious exemption rights. 
They have a lot of influential support behind them—the pharmaceutical industry, public health, 
government, and media. 

We are in a crisis. You can expect more federally recommended vaccines to be added to the 
schedule; more mandated vaccines for day care, school, and employment; more vaccines of 
unproven safety to reach the market; more efforts by industry and government to deny adverse 
events; more efforts to dismiss liability for vaccine injury; more infectious disease scares on the 
H1N1 swine flu model; more vaccine-induced injuries and death; and more strenuous efforts to 
abolish your right to vaccination choice. These are the trends that have been well-established 
since compulsory vaccination began and that have been accelerating since the 1990s. Unless we 
change course, these projections will likely become reality. 

If you care about your right to make individual vaccination decisions, there is a lot of work to 
do. The Center for Personal Rights has started a petition, “The Chicago Principles on 
Vaccination Choice,” (appendix B). The petition articulates five basic principles that follow from 
this book: 

1. The human right to vaccination choice; 

2. The right to non-discrimination based on vaccination status; 

3. The right to complete disclosure of vaccination risks; 

4. A safety first agenda for national vaccine policy; and 

5. Zero tolerance for actual or perceived conflicts of interest in national vaccine policy. 

CPR has also called for the following immediate actions in the United States: 

1. The philosophical exemption to vaccination in every state; 

2. Congressional oversight hearings on the national vaccine program; 

3. A prospective study of vaccinated versus unvaccinated populations for long-term health 
outcomes; 

4. Amendment of the 1986 National Childhood Vaccine Injury Act to reintroduce ordinary tort 
liability for vaccine manufacturers and medical professionals; and 

5. Dissolution of the Vaccine Injury Compensation Program as currently constituted. 



Things You Can Do Now 

If you care about this issue, here’s what you can do. 



1. Take a Stand. 


After reading the Chicago Principles on Vaccination Choice and the Calls for Immediate Action 
in the United States, sign the petition supporting vaccination choice at 
www.centerforpersonalrights.org. Send the link to your friends and ask them to sign too. 


2. Stay Informed. 

Join our mailing list for news updates relating to personal rights and vaccination choice. 



3. Reach Out. 


Talk to a friend about this book. Give a copy to your pediatrician, legislator, or colleague. 
Recommend the book for reading lists in ethics, law, philosophy, history of science, public 
health, and other classes. Use the Public Discussion Presentation (see appendix) to hold your 
own meetings. Contact CPR and make arrangements for one of the authors to speak at your 
church, college, support group, or Parent Teacher Association. 



4. Donate. 


Give what you can. Make a financial contribution or volunteer your time to raise public 
awareness about the need for vaccination choice. The majority of American parents support 
vaccination choice—they just don’t yet know that they are the majority. Learn more at 
www.centerforpersonalrights.org. 


Join with the Center for Personal Rights to protect the human right to vaccination choice. This 
is an idea whose time has come. 


ACKNOWLEDGEMENTS 


CPR extends our deepest appreciation to the contributing authors. They are an extraordinary 
group—generous, courageous, and dedicated—and the book would not have been possible 
without them. We are especially indebted to Ed & Teri Arranga, Maureen Drummond, Jennifer 
VanDerHorst-Larson & David Larson, Barbara Mullarkey, and F. Edward Yazbak, MD, FAAP. 
We gratefully acknowledge many others who donated their expertise, time, and resources to 
support CPR: 

Laraine Abbey-Katzev, RN 

Stacy Senior Allan 

Casey Alls 

Jo Antonetti 

Miranda Bailey 

Conne Bard 

Kevin Barry, JD 

Chris Birt 

Christina Blakey 

Karen Burns 

Hugh Califf 

Amy Carson 

Gayle Casas 

Theresa Cedillo 

Laura Cellini 

Chris Conley 

Teresa Conrick 

Louis Conte 

Joni Cox 

Mary Coyle, DI Horn 

Hilary Downing 

Jacqueline Dulin 

Malika Felix 

Amy Galarowicz 

Kristin Selby Gonzales 

Sandy Gottstein 

Marian Greene 

Ronald Habakus 

Brian Hasenkamp 

Christine Heeren 

James F. Holland, MD, ScD(hc) 



Jimmie Holland, MD 
Therese Holliday 
Diane Hunter 
Laurette Janak 
Steve Janak 
Max Kane 
Jennifer Keefe, JD 
Penney Kersten 
Abdulkadir Khalif 
Carly Krakow 
Kitty Kurth 
Christina Liberatore 
Curt and Kim Linderman 
Claudine Liss, JD 
Manette Loudon 
Bobbie Manning 
Jennifer Margulis 
Kevin McCashion 
Karen McDonough 
Angela Medlin 
Maurine Meleck 
Tiffany Montanti 
Erik Nanstiel 
Mia Nitchun 
Gary Null, PhD 
Julie Obradovic 
Peggy O’Mara 
Michael D. Ostrolenk 
Larry Palevsky, MD, FAAP 
Alan Phillips, JD 
Rebekah Pizana 
Lisa Purdon 
Mike Ryan 

Harry and Gina Tembenis 

Wade Rankin, JD and Sym Rankin, RN 

Jeanna Reed 

Laura Rowley 

Lisa Rudley 

Lisa Rupe 

Linda Smeltzer 

Karen Steinberg 

Carlos and Branca Veloso 

Heather Walker 

Angela Warner 

Tim Welch 



New Jersey Coalition for Vaccination Choice 
Par entalRights. or g 
Weston A. Price Foundation 


From Louise: I am grateful to my brave and devoted parents. I owe a deep debt to my in-laws 
who saw us through. I acknowledge friends, mentors, and colleagues in the trenches. Above all, 
this is for R, I, and N, with my love. 


From Mary: To A, with love and appreciation. I thank many guides who have led the way and 
my parents for their steadfast love and support. 


From Kim: To H, my inspiration for this work, and C, for all of their love, support, and 
tolerance. To my family and in-laws for always being there. To all those along this journey who 
have inspired, shared, and supported me, I am grateful for each of you. 


From Ginger: To C, with all my devotion. I am grateful to God for blessing me with such a 
loving husband, such wonderful sons, and parents who would not let us fall in times of difficulty. 
To all who have given of themselves to support us on our journey, you have my undying 
gratitude. 


APPENDIX A: SUPPORTING 
DOCUMENTS 


i. Chapter Seven: 

An Urgent Call for More Research 
Abstracts from Underlying Studies 

ii. Chapter Twelve: 

Pediatrics: Sick is the New Healthy 

Letter from Francis Moore, MD, to Judy Converse 

iii. Chapter Fifteen: 

Who Will Defend the Defenders? 

Excerpts from Captain Rovet’s Report on Anthrax Vaccine Injury 

iv. Chapter Eighteen: 

Government and the Media 

Research Supporting the Vaccine-Autism Causation Theory 

v. Chapter Twenty-Four: 

What Should Parents Do? 

Counting Vaccine Doses and Combination Vaccines 

vi. Chapter Twenty-Five: 

Who Is Dr. Andrew Wakefield? 

Statement from Dr. Andrew Wakefield Regarding 
the GMC Hearing Sanctions 



APPENDIX TO CHAPTER SEVEN: AN 
URGENT CALL FOR MORE RESEARCH 


Abstracts from Underlying Scientific Studies 

Acta Neurobiol Exp (Wars). 2010;70(2):165-76. 



SORTING OUT THE SPINNING OF AUTISM: HEAVY METALS 
AND THE QUESTION OF INCIDENCE 

DeSoto MC, Hitlan RT. 

Department of Psychology, University of Northern Iowa, Cedar Falls, Iowa, USA. 
cathy.desoto@uni.edu 



ABSTRACT 

The reasons for the rise in autism prevalence are a subject of heated professional debate. 
Featuring a critical appraisal of some research used to question whether rising levels of autism 
are related to environmental exposure to toxins (Soden et al. 2007, Barbaresi et al. 2009, 
Thompson et al. 2007) we aim to evaluate the actual state of scientific knowledge. In addition, 
we surveyed the empirical research on the topic of autism and heavy metal toxins. In our opinion 
empirical investigations are finding support for a link with heavy metal toxins. The various 
causes that have led to the increase in autism diagnosis are likely multi-faceted, and 
understanding the causes is one of the most important health topics today. We argue that 
scientific research does not support rejecting the link between the neurodevelopmental disorder 
of autism and toxic exposures. 

PMID: 20628440 [PubMed - in process] 

J Toxicol Environ Health A. 2010 Jan;73 (24):1665-77. 



HEPATITIS B VACCINATION OF MALE NEONATES AND 
AUTISM DIAGNOSIS, NHIS 1997-2002. 

Gallagher CM, Goodman MS. 

PhD Program in Population Health and Clinical Outcomes Research. 



ABSTRACT 

Universal hepatitis B vaccination was recommended for U.S. newborns in 1991; however, safety 
findings are mixed. The association between hepatitis B vaccination of male neonates and 
parental report of autism diagnosis was determined. This cross-sectional study used weighted 
probability samples obtained from National Health Interview Survey 1997-2002 data sets. 
Vaccination status was determined from the vaccination record. Logistic regression was used to 
estimate the odds for autism diagnosis associated with neonatal hepatitis B vaccination among 
boys age 3-17 years, born before 1999, adjusted for race, maternal education, and two-parent 
household. Boys vaccinated as neonates had threefold greater odds for autism diagnosis 
compared to boys never vaccinated or vaccinated after the first month of life. Non-Hispanic 
white boys were 64% less likely to have autism diagnosis relative to non white boys. Findings 
suggest that U.S. male neonates vaccinated with the hepatitis B vaccine prior to 1999 (from 
vaccination record) had a threefold higher risk for parental report of autism diagnosis compared 
to boys not vaccinated as neonates during that same time period. Nonwhite boys bore a greater 
risk. 

PMID: 21058170 [PubMed - in process] 


Acta Neurobiol Exp (Wars). 2010;70(2):147-64. 



INFLUENCE OF PEDIATRIC VACCINES ON AMYGDALA 
GROWTH AND OPIOID LIGAND BINDING IN RHESUS 
MACAQUE INFANTS: A PILOT STUDY. 

Hewitson L, Lopresti BJ, Stott C, Mason NS, Tomko J. 

Department of Obstetrics and Gynecology, University of Pittsburgh School of 
Medicine, Pittsburgh, PA, USA. lchl@pitt.edu 



ABSTRACT 

This longitudinal, case-control pilot study examined amygdala growth in rhesus macaque infants 
receiving the complete US childhood vaccine schedule (1994-1999). Longitudinal structural and 
functional neuroimaging was undertaken to examine central effects of the vaccine regimen on the 
developing brain. Vaccine-exposed and saline-injected control infants underwent MRI and PET 
imaging at approximately 4 and 6 months of age, representing two specific timeframes within the 
vaccination schedule. Volumetric analyses showed that exposed animals did not undergo the 
maturational changes over time in amygdala volume that was observed in unexposed animals. 
After controlling for left amygdala volume, the binding of the opioid antagonist 
[(ll)C]diprenorphine (DPN) in exposed animals remained relatively constant over time, 
compared with unexposed animals, in which a significant decrease in [(11)C]DPN binding 
occurred. These results suggest that maturational changes in amygdala volume and the binding 
capacity of [(11) CjDPN in the amygdala was significantly altered in infant macaques receiving 
the vaccine schedule. The macaque infant is a relevant animal model in which to investigate 
specific environmental exposures and structural/functional neuroimaging during 
neurodevelopment. 


PMID: 20628439 [PubMed - in process] 


J Toxicol Environ Health A. 2010 Jan;73(19):1298-313. 



DELAYED ACQUISITION OF NEONATAL REFLEXES IN 
NEWBORN PRIMATES RECEIVING A THIMEROSAL- 
CONTAINING HEPATITIS B VACCINE: INFLUENCE OF 
GESTATIONAL AGE AND BIRTH WEIGHT 

Hewitson L, Houser LA, Stott C, Sackett G, Tomko JL, Atwood D, Blue L, 
White ER. 

Department of Obstetrics and Gynecology, University of Pittsburgh School of 
Medicine, Pittsburgh, Pennsylvania, USA. lchl@pitt.edu 



ABSTRACT 

This study examined whether acquisition of neonatal reflexes in newborn rhesus macaques was 
influenced by receipt of a single neonatal dose of hepatitis B vaccine containing the preservative 
thimerosal (Th). Hepatitis B vaccine containing a weight-adjusted Th dose was administered to 
male macaques within 24 h of birth (n = 13). Unexposed animals received saline placebo (n = 4) 
or no injection (n = 3). Infants were tested daily for acquisition of nine survival, motor, and 
sensorimotor reflexes. In exposed animals there was a significant delay in the acquisition of root, 
snout, and suck reflexes, compared with unexposed animals. No neonatal responses were 
significandy delayed in unexposed animals. Gestational age (GA) and birth weight (BW) were 
not significandy correlated. Cox regression models were used to evaluate main effects and 
interactions of exposure with BW and GA as independent predictors and time-invariant 
covariates. Significant main effects remained for exposure on root and suck when controlling for 
GA and BW, such that exposed animals were relatively delayed in time-to-criterion. Interaction 
models indicated there were various interactions between exposure, GA, and BW and that 
inclusion of the relevant interaction terms significantly improved model fit. This, in turn, 
indicated that lower BW and/or lower GA exacerbated the adverse effects following vaccine 
exposure. This primate model provides a possible means of assessing adverse 
neurodevelopmental outcomes from neonatal Th-containing hepatitis B vaccine exposure, 
particularly in infants of lower GA or BW. The mechanisms underlying these effects and the 
requirements for Th requires further study. 


PMID: 20711932 [PubMed - indexed for MEDLINE 


Neurotoxicology. 2009 May;30(3):331-7. Epub 2009 Mar 21. 



OCKHAM’S RAZOR AND AUTISM: THE CASE FOR 
DEVELOPMENTAL NEUROTOXINS CONTRIBUTING TO A 
DISEASE OF NEURODEVELOPMENT 

DeSoto MC, Hitlan RT. 

Department of Psychology, University of Northern Iowa, Cedar Falls, Iowa, USA. 
cathy.desoto@uni.edu 



ABSTRACT 

Much professional awareness regarding environmental triggers for ASD has been narrowly 
focused on a single possible exposure pathway (vaccines). Meanwhile, empirical support for 
environmental toxins as a broad class has been quietly accumulating. Recent research has shown 
that persons with ASD have comparatively higher levels of various toxins and are more likely to 
have reduced detoxifying ability, and, that rates of ASD may be higher in areas with greater 
pollution. This report documents that within the state with the highest rate of ASD, the rate is 
higher for schools near EPA Superfund sites, t (332)=3.84, p=.0001. The reasons for the rise in 
diagnoses likely involve genetically predisposed individuals being exposed to various 
environmental triggers at higher rates than in past generations. 

Health & Place, 2009 15(1) 18-24 



PROXIMITY TO POINT SOURCES OF ENVIRONMENTAL 
MERCURY RELEASE AS A PREDICTOR OF AUTISM 
PREVALENCE 

Palmer RF, Blanchard S, Wood R 

University of Texas Health Science Center, San Antonio Department of Family 
and Community Medicine, San Antonio, Texas 



ABSTRACT 

The objective of this study was to determine if proximity to sources of mercury pollution in 1998 
were related to autism prevalence in 2002. Autism count data from the Texas Educational 
Agency and environmental mercury release data from the Environmental Protection Agency 
were used. We found that for every 1000 pounds of industrial release, there was a corresponding 
2.6% increase in autism rates (p<.05) and a 3.7% increase associated with power plant 
emissions(P<.05). Distances to these sources were independent predictors after adjustment for 
relevant covariates. For every 10 miles from industrial or power plant sources, there was an 
associated decreased autism Incident Risk of 2.0% and 1.4%, respectively (p<.05). While design 
limitations preclude interpretation of individual risk, further investigations of environmental 
risks to child development issues are warranted. 


Toxicological & Environmental Chemistry, 1029-0486, Volume 90, Issue 5, 2008, Pages 997- 
1008 



HEPATITIS B TRIPLE SERIES VACCINE AND 
DEVELOPMENTAL DISABILITY IN U.S. CHILDREN AGED 1-9 
YEARS 

Carolyn Gallagher and Melody Goodman 

Graduate Program in Public Health, Stony Brook University Medical Center, 

Health Sciences Center, State University of New York at Stony Brook, Stony 
Brook, New York, USA 

This study investigated the association between vaccination with the Hepatitis B triple series 
vaccine prior to 2000 and developmental disability in children aged 1-9 years (nf41824), proxied 
by parental report that their child receives early intervention or special education services (EIS). 
National Health and Nutrition Examination Survey 1999- 2000 data were analyzed and adjusted 
for survey design by Taylor Linearization using SAS version 9.1 software, with SAS callable 
SUDAAN version 9.0.1. The odds of receiving EIS were approximately nine times as great for 
vaccinated boys (n!446) as for unvaccinated boys (nl47), after adjustment for confounders. This 
study found statistically significant evidence to suggest that boys in United States who were 
vaccinated with the triple series Hepatitis B vaccine, during the time period in which vaccines 
were manufactured with thimerosal, were more susceptible to developmental disability than were 
unvaccinated boys. 


J Allergy Clin Immunol. 2008 Mar;121(3):626-31. Epub 2008 Jan 18. 



DELAY IN DIPHTHERIA, PERTUSSIS, TETANUS VACCINATION 
IS ASSOCIATED WITH A REDUCED RISK OF CHILDHOOD 
ASTHMA 

McDonald KL, Huq SI, Lix LM, Becker AB, Kozyrskyj AL. 

Faculty of Medicine, Department of Community Health Sciences, University of 
Manitoba, Winnipeg, Manitoba, Canada. 



ABSTRACT 

BACKGROUND: Early childhood immunizations have been viewed as promoters of asthma 
development by stimulating a T(H)2-type immune response or decreasing microbial pressure, 
which shifts the balance between T(H)1 and T(H)2 immunity. 

OBJECTIVE: Differing time schedules for childhood immunizations may explain the 
discrepant findings of an association with asthma reported in observational studies. This research 
was undertaken to determine whether timing of diphtheria, pertussis, tetanus (DPT) 
immunization has an effect on the development of childhood asthma by age 7 years. 

METHODS: This was a retrospective longitudinal study of a cohort of children born in 
Manitoba in 1995. The complete immunization and healthcare records of cohort children from 
birth until age 7 years were available for analysis. The adjusted odds ratio for asthma at age 7 
years according to timing of DPT immunization was computed from multivariable logistic 
regression. 

RESULTS: Among 11,531 children who received at least 4 doses of DPT, the risk of asthma 
was reduced to (1/2) in children whose first dose of DPT was delayed by more than 2 months. 
The likelihood of asthma in children with delays in all 3 doses was 0.39 (95% Cl, 0.18-0.86). 

CONCLUSION: We found a negative association between delay in administration of the first 
dose of whole-cell DPT immunization in childhood and the development of asthma; the 
association was greater with delays in all of the first 3 doses. The mechanism for this 
phenomenon requires further research. 


PMID: 18207561 [PubMed - indexed for MEDLINE] 


Pediatrics. 2008 Jul;122(l):149-53. 



PROTECTING PUBLIC TRUST IN IMMUNIZATION 


Cooper LZ, Larson HJ, Katz SL. 

Department of Pediatrics, College of Physicians & Surgeons, Columbia 
University, New York, New York, USA. loucooper@att.net 



ABSTRACT 

Public trust in the safety and efficacy of vaccines is one key to the remarkable success of 
immunization programs within the United States and globally. Allegations of harm from 
vaccination have raised parental, political, and clinical anxiety to a level that now threatens the 
ability of children to receive timely, full immunization. Multiple factors have contributed to 
current concerns, including the interdependent issues of an evolving communications 
environment and shortfalls in structure and resources that constrain research on immunization 
safety (immunization-safety science). Prompt attention by public health leadership to spreading 
concern about the safety of immunization is essential for protecting deserved public trust in 
immunization. 


PMID: 18595998 [PubMed - indexed for MEDLINE] 


Environ Health Perspect. 2007 May;115(5):792-8. Epub 2007 Jan 4. 



ORGANOPHOSPHATE PESTICIDE EXPOSURE AND 
NEURODEVELOPMENT IN YOUNG MEXIC AN-AMERIC AN 
CHILDREN 

Eskenazi B, Marks AR, Bradman A, Harley K, Barr DB, Johnson C, Morga 
N, Jewell NP. 

Center for Children’s Environmental Health Research, School of Public Health, 
University of California, Berkeley, California 94720-7380, USA. 
eskenazi@berkeley. edu 



ABSTRACT 

BACKGROUND: Organophosphate (OP) pesticides are widely used in agriculture and 
homes. Animal studies suggest that even moderate doses are neurodevelopmental toxicants, but 
there are few studies in humans. 

OBJECTIVES: We investigated the relationship of prenatal and child OP urinary metabolite 
levels with children’s neurodevelopment. 

METHODS: Participating children were from a longitudinal birth cohort of primarily Latino 
farm-worker families in California. We measured six nonspecific dialkylphosphate (DAP) 
metabolites in maternal and child urine as well as metabolites specific to malathion (MDA) and 
chlorpyrifos (TCPy) in maternal urine. We examined their association with children’s 
performance at 6 (n = 396), 12 (n = 395), and 24 (n = 372) months of age on the Bayley Scales 
of Infant Development [Mental Development (MDI) and Psychomotor Development (PDI) 
Indices] and mother’s report on the Child Behavior Checklist (CBCL) (n = 356). 

RESULTS: Generally, pregnancy DAP levels were negatively associated with MDI, but child 
measures were positively associated. At 24 months of age, these associations reached statistical 
significance [per 10-fold increase in prenatal DAPs: beta = -3.5 points; 95% confidence interval 
(Cl), -6.6 to -0.5; child DAPs: beta = 2.4 points; 95% Cl, 0.5 to 4.2]. Neither prenatal nor child 
DAPs were associated with PDI or CBCL attention problems, but both prenatal and postnatal 
DAPs were associated with risk of pervasive developmental disorder [per 10-fold increase in 
prenatal DAPs: odds ratio (OR) = 2.3, p = 0.05; child DAPs OR = 1.7, p = 0.04] . MDA and 
TCPy were not associated with any outcome. 

CONCLUSIONS: We report adverse associations of prenatal DAPs with mental development 
and pervasive developmental problems at 24 months of age. Results should be interpreted with 
caution given the observed positive relationship with postnatal DAPs. 


J Neurochem. 2006 Apr;97(l):69-78. Epub 2006 Mar 8. 



HIGH SUSCEPTIBILITY OF NEURAL STEM CELLS TO 
METHYLMERCURY TOXICITY: EFFECTS ON CELL SURVIVAL 
AND NEURONAL DIFFERENTIATION 

Tamm C, Duckworth J, Hermanson O, Ceccatelli S. 

Institute of Environmental Medicine, Division of Toxicology and Neurotoxicology, 
Karolinska Institutet, Stockholm, Sweden. 



ABSTRACT 

Neural stem cells (NSCs) play an essential role in both the developing embryonic nervous 
system through to adulthood where the capacity for self-renewal may be important for normal 
function of the CNS, such as in learning, memory and response to injury. There has been much 
excitement about the possibility of transplantation of NSCs to replace damaged or lost neurones, 
or by recruitment of endogenous precursors. However, before the full potential of NSCs can be 
realized, it is essential to understand the physiological pathways that control their proliferation 
and differentiation, as well as the influence of extrinsic factors on these processes. In the present 
study we used the NSC line C17.2 and primary embryonic cortical NSCs (cNSCs) to investigate 
the effects of the environmental contaminant methylmercury (MeHg) on survival and 
differentiation of NSCs. The results show that NSCs, in particular cNSCs, are highly sensitive to 
MeHg. MeHg induced apoptosis in both models via Bax activation, cytochrome c translocation, 
and caspase and calpain activation. Remarkably, exposure to MeHg at concentrations 
comparable to the current developmental exposure (via cord blood) of the general population in 
many countries inhibited spontaneous neuronal differentiation of NSCs. Our studies also 
identified the intracellular pathway leading to MeHg-induced apoptosis, and indicate that NSCs 
are more sensitive than differentiated neurones or glia to MeHg-induced cytotoxicity. The 
observed effects of MeHg on NSC differentiation offer new perspectives for evaluating the 
biological significance of MeHg exposure at low levels. 
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ABSTRACT 

Fish consumption from the Great Lakes and the St. Lawrence River has been decreasing over the 
last years due to advisories and increased awareness of the presence of several contaminants. 
Methylmercury (MeHg), a well-established neurotoxicant even at low levels of exposure, 
bioaccumulates to differing degrees in various fish species and can have serious adverse effects 
on the development and functioning of the human central nervous system, especially during 
prenatal exposure. Most studies on MeHg exposure have focussed on high-level consumers from 
local fish sources, although mercury (Hg) is also present in fresh, frozen, and canned market fish. 
Moreover, little information exists on the temporal variation of blood and hair Hg in pregnant 
women, particularly in populations with low levels of Hg. The aim of the present study was to 
characterize the temporal variation of Hg during pregnancy and to investigate the relation 
between fish consumption from various sources prior to and during pregnancy and maternal cord 
blood and mother’s hair Hg levels. We recruited 159 pregnant women from Southwest Quebec 
through two prenatal clinics of the Quebec Public Health System. All women completed two 
detailed questionnaires concerning their fish consumption (species and frequency) prior to and 
during pregnancy. The women also provided blood samples for all three trimesters of pregnancy 
and hair samples after delivery of up to 9 cm in length. Blood and hair Hg levels were analyzed 
by cold-vapor atomic-absorption and -fluorescence spectrometry methods, respectively. Results 
showed that maternal blood and hair Hg levels decreased significantly between the second and 
third trimesters of pregnancy. However, cord blood Hg was significandy higher than maternal 
blood at birth. Maternal hair was correlated with Hg blood concentration and was highly 
predictive of the organic fraction in cord blood. A strong dose relation was observed between the 
frequency of fish consumption before and during pregnancy and Hg exposure in mothers and 
newborns. Fish consumption prior to and during pregnancy explained 26% and 20% of cord 
blood Hg variance, respectively. For this population, detailed multivariate analyses showed that 
during pregnancy market fish (fresh, canned, and frozen) were more important sources of Hg 
exposure than were fish from the St. Lawrence River. These results should be taken into account 
for future advisories and intervention strategies, which should consider Hg levels in different 
species from all sources in order to maximize the nutritional input from fish and minimize the 
toxic risk. 
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ABSTRACT 

In the current U.S. Environmental Protection Agency reference dose (RfD) for methylmercury, 
the one-compartment pharmacokinetic model is used to convert fetal cord blood mercury (Hg) 
concentration to a maternal intake dose. This requires a ratio relating cord blood Hg 
concentration to maternal blood Hg concentration. No formal analysis of either the central 
tendency or variability of this ratio has been done. This variability contributes to the overall 
variability in the dose estimate. A ratio of 1.0 is implicitly used in the model, but an uncertainty 
factor adjustment is applied to the central tendency estimate of dose to address variability in that 
estimate. Thus, incorporation of the cord:maternal ratio and its variability into the estimate of 
intake dose could result in a significant change in the value of the RfD. We analyzed studies 
providing data on the cord:maternal blood Hg ratio and conducted a Monte Carlo-based meta¬ 
analysis of 10 studies meeting all inclusion criteria to generate a comprehensive estimate of the 
central tendency and variability of the ratio. This analysis results in a recommended central 
tendency estimate of 1.7, a coefficient of variation of 0.56, and a 95th percentile of 3.4. By 
analogy to the impact of the similar hainblood Hg ratio on the overall variability in the dose 
estimate, incorporation of the cord:maternal ratio may support a 3-fold uncertainty factor 
adjustment to the central tendency estimate of dose to account for pharmacokinetic variability. 
Whether the information generated in this analysis is sufficient to warrant a revision to the RfD 
will depend on the outcome of a comprehensive reanalysis of the entire one-compartment model. 
We are currendy engaged in such an analysis. 
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ABSTRACT 

When considering preclinical studies to evaluate the safety and immunogenicity of putative 
vaccine candidates, such as nucleic acid vaccines, species most closely related to humans should 
be considered. Phylogenetically, the great apes (chimpanzees, orangutans, gorillas, and gibbons) 
are most closely related to humans. However, the great apes, which diverged from humans over 
5 million years ago, represent endangered or threatened species that limits their utility in 
preclinical studies. In addition, cost considerations for using great apes in biomedical studies 
represents another serious limitation. The Old World monkeys, (macaques, baboons, mandrills, 
and mangabeys), diverged from humans over 15 million years ago. A number of the Old World 
monkey species including rhesus, cynomolgus, and African green monkeys, have also been 
employed in biomedical research to evaluate vaccine safety and immunogenicity. New World 
monkeys (aotus, owl, cebus monkeys, and marmosets) are the most phylogenetically divergent 
from humans, yet they have also been utilized to develop nonhuman primate models for a 
number of human infectious diseases and tumors. The advantages and disadvantages in selecting 
a particular nonhuman primate species for studies to evaluate DNA vaccine safety and 
immunogenicity are briefly discussed. Comparative immunology, reproductive physiology, 
endogenous infectious agents, and cost considerations are briefly described. 
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December 2, 1999 


Judy Converse, MPH, RD 
P.O. Box 992 

West Falmouth, MA 02574 




Thanks for your very full letter and also for your card with the lovely picture of 
Ben. 


I know you had a wonderful time in Honolulu, and I hope that Ben “weathered” 
it very well. 


As regards neonatal active immunization (“vaccination”) as a possible cause of 
autism, maybe the matter can rest temporarily in its present state. 


The point that I am so anxious to emphasize is that the “window of 
vulnerability” occurs right around the time of birth, and is probably of longer 
duration in babies that are “slightly premature.” 


Very few women make notes of their monthly periods with sufficient accuracy 
to date the exact time of insemination. Therefore, the exact pregnancy duration of 
many so-called “full-term” infants may vary over a length of time as much as a 
month. Stated otherwise, many full-term infants are actually somewhat premature. 


The spotty, random, and unpredictable nature of this “random prematurity of 
full-term infants” may well be involved in the spotty, random, and unpredictable 
incidence of immunological consequences of neonatal active immunization. 

Judy Converse, MPH, RD 
December 2, 1999 
Page 2. 


I am sending a copy of this letter to Dr. Yazbak, because I am very impressed 
with his knowledge of this field and his interest in the problem. 


The only solution that I know for this is the absolute avoidance of neonatal 
immunization, particularly against hepatitis B, which is a disease of very young 
children that is of the utmost rarity. To put any child at hazard of autism with the 
excuse of avoiding this extremely rare disease, is of course preposterous. 



Let’s keep in touch. 


Very truly yours, 

y >f ur * 

m.. 

Francis D. Moore, M.D. 

FDM:sml 

cc: F. Edward Yazbak, M.D., F.A.A.P. 




APPENDIX TO CHAPTER FIFTEEN: 
WHO WILL DEFEND THE 
DEFENDERS? 


Excerpts from Richard Rovet’s report on anthrax vaccine injury to his superiors while serving at 
Dover Air Force Base from 1997 to 1999: 



DOVER AFB 1997-1999 

“It was clearly delineated in my job description to collect, review, and coordinate information 
with various healthcare providers and case manage all patients who were on our long-term ill list. 
This included those who displayed a systemic illness to the anthrax vaccine. I often coordinated 
care with Walter Reed Army Hospital’s Gulf War Illness Clinic called the Medical Evaluation 
and Treatment Unit (METU) for our patients who had fallen ill in so called “temporal relation” 
to anthrax inoculation. I find it disturbing that my medical leadership, at the time, counseled me 
for inquiring and reporting to them the number of individuals who had systemic reaction to the 
anthrax vaccine and subsequently seroconverted to display a documented blood marker for 
autoimmunity.” 

• • • 

“For instance, Patient TSGT D.B. (active duty aircrew member) became ill following anthrax 
vaccination. He developed myocarditis, (possible autoimmune etiology) cardiac arrhythmia and 
inflammation around the heart sac. A short time later, patient D.B. had to have his heart shocked 
out of an arrhythmia. Several days later a clot dislodged from his heart and he suffered a mini 
stroke. To the best of my knowledge this vital aircrew member was medically boarded never to 
fly again. This was not an isolated incident.” 

• • • 

“In fact Dover’s Chief of Safety, Colonel J, a C-5 Galaxy pilot, became so ill following 
vaccination that he reportedly had to turn the flight controls over to the co-pilot and slept on the 
aircraft’s bunk during a flight over the Atlantic. Another pilot who also was in transient flight 
over the Atlantic reported a similar problem. His name was Captain ^^«He developed 
unexplained vertigo (GRAY-OUTS), severe joint aches and pain and rare lesions throughout his 
internal organs.” 

• • • 

“Another detailed fact concerning a rapid systemic reaction was from an African American 
Female Staff Sergeant. SSGT W. became extremely ill following anthrax vaccination . . . Several 
hours later the patient reportedly developed a fever of 104-105 degrees and a large injection site 
nodule with severe arm soreness. On 25 FEB 1999 the patient deployed to Saudi Arabia. SSGT 
W. stated that while in transit she experienced severe vertigo (GRAY-OUT) and almost passed 
out. She reported being very ill for several days. On 6 MAR 1999 SSGT W. reported to the 
deployment hospital to receive her second vaccination. She related her persistent medical 
problems since she initially received her first anthrax vaccination to the hospital’s medical 
officer. According to SSGT W. this individual stated that her illness was in no way related to the 
anthrax vaccine and the Dover personnel administered the shot improperly. Despite her concern 
and illness the patient was given her second anthrax vaccination from Lot # FAV 036. SSGT 
W.’s health steadily declined. Her headaches became worse she developed ringing in her ears, 
frequent bouts of dizziness, severe joint aches and pain, chronic fatigue and unexplained rashes. 

According to the anthrax vaccine package insert SSGT W. was having a purported “rare” 
systemic reaction to the anthrax vaccine. This precludes further vaccination. Nevertheless after 
explaining this to the USAF medical professional in Saudi Arabia she was given her third 
vaccination on 20 MAR 1999 from Lot # FAV 033.When she arrived back at Dover she was 
once again ordered to continue the series of vaccinations . . . After months of suffering, the 
patient was sent to Walter Reed Army Hospital where she was diagnosed with an 


AUTOIMMUNE ARTHRITIC condition, chronic fatigue and was reportedly told by Colonel 
that she had signs and symptoms consistent with Gulf War Illness.” 

• • • 

“On 21 SEP 1999, at approximately 1700 a reserve aircrew member walked into my office in 
physical distress. He was pale and gaunt and his gross motor ability appeared to be impaired. He 
was drooling. He appeared drunk, yet was intellectually lucid. He comprehended what I was 
saying. He stated, “I want someone here to see one of my spells when it’s happening.” I sat him 
down and began to take his vital signs. I was then about to go to get the flight surgeon when 
Major came into the room and demanded that the patient, in acute physical distress, 

stand to attention when she walked unannounced into my office. The patient, in civilian clothes, 
whom she never met before, attempted to get up and fell back and hit his head on the wall.” 

• • • 

“Former Senior Airman M.D. developed severe bone and joint pain following vaccination. In 
addition she was diagnosed with autoimmune optic neuritis which is a condition seen in Multiple 
Sclerosis (MS).” 

• • • 

“Captain J.R. a versatile and combat tested pilot found it difficult to get out of bed due to 
arthritic bone and joint pain. His experience with the anthrax vaccine is well documented in 
congressional record. His post vaccination blood work showed seroconversion to the 
autoimmune marker, ANA.” 

• • • 

“Lieutenant Colonel Jay Lacklen is a decorated combat pilot who had no pre-existing arthritic 
symptoms. Post vaccination he developed an autoimmune arthritic condition and displayed a 
positive blood marker for autoimmunity.” 

• • • 

“Captain Cheryl Angerer, another highly skilled pilot developed numbness and tingling 
(paresthesias) on one side of her body following anthrax vaccination from the same lot number 
as others who had fallen ill. Captain Angerer was so incensed at her medical treatment and 
anthrax vaccine induced illness that she resigned publicly after developing an autoimmune 
condition. Her post vaccination blood work showed the blood marker for autoimmunity, ANA.” 

• • • 

“TSGT J.M. is a former enlisted aircrew member who is permanently grounded due to a severe 
autoimmune condition involving severe bone and joint pain, memory loss and unexplained 
“gray-outs.” His pre-vaccination blood work showed no evidence of autoimmunity while his post 
vaccination blood work showed positive evidence of autoimmunity.” 

• • • 

“Master Sergeant M.M. developed life threatening autoimmune condition, Gullain-Barre 
syndrome following vaccination and was placed on a respirator, in Intensive Care for weeks.” 

• • • 

“Master Sergeant (RET) J.K. developed autoimmune diabetes following anthrax vaccination in 
addition to severely elevated liver and pancreatic enzymes.” 

• • • 

“Master Sergeant J. B. developed severe bone and joint pain following vaccination. His blood 


work showed positive evidence of autoimmunity.” 

• • • 

“Major D.D. developed autoimmune optic neuritis following vaccination. He also developed 
numbness and tingling on one half of his body. He has signs and symptoms consistent with 
Multiple Sclerosis (MS). To the best of my knowledge he no longer flies.” 

• • • 

“Technical Sergeant Earl Stauffer developed severe dizziness, gray-outs with continued ringing 
in his ears following vaccination.” 

• • • 

“Former Staff Sergeant James Picconi suffered dizziness, gray-outs and severe heart arrhythmia 
following vaccination.” 


“Technical Sergeant M.M. suffered unexplained seizures and gray-outs, ringing in the ears 
(tinnitus), dizziness, bone and joint pain following vaccination.” 

• • • 

“Colonel J.M. developed bone and joint pain, chronic fatigue, ringing in the ears and memory 
loss following vaccination.” 

• • • 

“Staff Sergeant N. P. lost over sixty pounds and developed lesions on his throat and lungs 
following vaccination.” 

• • • 

“Technical Sergeant B.B. developed severe bone and joint pain following vaccination. He also 
lost a great deal of weight and developed lesions on his pelvis and ribs.” 

• • • 

“Lieutenant Jamie Martin developed severe bone and joint pain following vaccination. This 
highly trained pilot refused his third vaccination due to previously encountered illness associated 
with the anthrax vaccine and was discharged from the service.” 

• • • 

“As stated in her testimony (under oath) Captain Michelle Piel experienced a severe autoimmune 
reaction following vaccination from lot # FAV 030. A disturbing fact that was not related to 
Captain Piel prior to her testimony was that her pre-vaccination blood work showed NO 
evidence of autoimmunity and her post vaccination blood work showed POSITIVE evidence of 
autoimmunity. 

Unbeknownst to this USAF Academy graduate and pilot, Lieutenant Colonel (Dr.) Thomas 
on several occasions called her a “malingerer, liar and whiner” in front of his medical 
staff. Please note that Doctor ™was a field grade officer, a commander and the head of the 
anthrax program at Dover.” 

• • • 

“Another highly qualified pilot from the USAFR at Dover also testified that day (under oath), 
Captain Jon Richter. He developed autoimmune arthritis following vaccination.” 


• • • 


“There were more individuals within the Reserve Airlift Wing at Dover AFB who received the 
same lot number of vaccines that also reported severe and sub-clinical unexplained illness and 
autoimmunity. There were also many more individuals with sub-clinical ailments who were 
afraid to come forward for fear of reprisal. In the end the problems at Dover were ascribed to: 
whining pilots, malingerers, children, troublemakers, liars, rumormongers, group-think, stress, 
psychosomatic maladies and artifact in reporting. Unfortunately this view is the accepted 
assessment of the anthrax vaccine problems at Dover by our military and civilian leadership as 
well as a corporate media that has abandoned its obligation to roll up its sleeves and ferret out the 
truth. In the end something very wrong occurred at Dover.” 

• • • 

“Lt. Gen. Roadman assured everyone the vaccine was completely safe and that only a minute 
percentage of those military personnel inoculated had had a negative reaction. Meanwhile, I was 
encountering more of my squadron mates who were vaccinated that said they too had 
experienced various reactions including tinnitus, dizziness, muscle and joint pain and in one case 
black-outs. However, most were attempting to keep a low profile and did not readily discuss 
these matters for fear of reprisal.” 

• • • 

“The National Academy of Sciences’ Institute of Medicine in 2002 conducted a comprehensive 
review of anthrax vaccine safety and effectiveness. Personnel from Dover Air Force Base 
contributed to the information gathered for their review. This prestigious group of independent 
experts concluded that trace amounts of squalene are not associated with an increase in the 
rates of adverse events and that further investigation of possible contamination is not 
warranted. ’ 

William Winkenwerder, Jr., MD, MBA 

Former Assistant Secretary of Defense Health Affairs 

Letter to reporter Lester Holt of MSNBC” 


• • • 

“In Memory 

Specialist Rachel Lacy, USAFR, combat medic, died on 4 April 2003 from an 
autoimmune “lupus-like” illness. She also had diffuse alveolar lung tissue 
damage and inflammation of the heart sac. 

Technical Sergeant Clarence Glover 
NCOIC Flight Medicine Clinic Dover AFB, Delaware 
TSGT Glover passed away in February 2000 from a “heart condition” following 

anthrax vaccination. 

To the best of my knowledge the autopsy results were not made public.” 


Richard Rovet’s letter of complaint concerning his treatment following his reports on the anthrax 
vaccine adverse reactions: 




Dear Sir or Ma’am: 

On 21 July 1999 I delivered protected communication before the now National Security 
Subcommittee that was investigating anthrax vaccine adverse reactions and the challenges of 
reporting them. I accepted this obligation freely and without reservation after exhausting all 
means within my chain-of-command. My protected communication was delivered in accordance 
with my duty as an officer in the USAF, a medical professional and most importantly as a 
Christian. It is within that spirit that I will pursue the truth in regards to this important issue. For 
over five years now I have faced overt and subtle reprisal for delivering my protected 
communication to the subcommittee. My intentions were to bring to light the illnesses associated 
with the vaccine and the challenges related to the reporting of these illnesses. 

On 3 April 2003, I brought these aforementioned actions, which violate United States Code 
Military Justice (UCMJ), to the attention of HQ ASC/IG, Wright Patterson Air Force Base Ohio. 
I was told by the Air Systems Command Inspector General (IG), ^^^*that “I shouldn’t hang 
my hat on any resolution to my case” and that I needed to “move on.” After months of 
transferring my complaint through Air Force channels I was finally given an action officer to 
conduct an investigation addressing my allegations. To my dismay and protestations my case 
was to be handled by the IG from my former base, the 81st Training Wing, Keesler Air Force 
Base, Mississippi. This was the very same office that I approached in the spring of 2001 that in 
turn disclosed my protected communication to them and threatened me to “back off ” my 
complaint and allegations concerning the problems and illnesses associated with the anthrax 
vaccine. I was told in May of 2001 that Master Sergeant of 81st TW/IG conveyed this 
threat through my former Non Commissioned Officer In Charge (NCOIC) of KAFB ER. This 
occurred during the same time frame that public scrutiny was heightened, once again, concerning 












the anthrax vaccine: In the spring of 2001 the trial of the first military physician to refuse the 
anthrax vaccine was underway at Keesler AFB. Please review the statement provided to me by 
Master Sergeant 

My interactions with the USAF Inspector General system since 1999 to present indicate an 
unwillingness to ferret out the truth and protect whistleblowers in accordance with Title 10 
United States Code Section 1034, Department of Defense Directive 7050.6 and Air Force 
Instruction 90-301. 

The information contained herein will not focus on the willful reprisal and damage to my 
career that has occurred since I testified before the subcommittee on 21 July 1999. That evidence 
will be delivered in a separate report. However, in some instances I will include excerpts from 
the USAF Inspector General’s Reprisal Complaint Analysis (RCA, completed by the 81st TW 
KAFB) to provide the necessary framework that will illustrate the less-than-forthcoming 
behavior by some who continue to defend the indefensible. 

To this day the light of truth has not penetrated the misinformation and continued patterns of 
deception that have become the hallmark of the anthrax vaccination program. Unfortunately 
public, congressional and media scrutiny have yet been able to breach the public affairs barbican 
that surrounds the program since the first Gulf War. Program protection seems to have replaced 
force protection. 

Before proceeding I must make perfectly clear that I do not have an anti-vaccine agenda (my 
own shot record is a testimony). I also fully support biological countermeasures in this age of 
asymmetrical combat. As a medic to think otherwise would be akin to negligence. I also fully 
agree that the anthrax vaccine seems to be well tolerated by the majority of individuals despite 
the lack of long-term health data and a transparent active surveillance system. Yet, there are 
those individuals who have been injured by the anthrax vaccine beyond the purported “rare” 
systemic event. It is either through ignorance or as the General Accounting Office stated “a 
continued pattern of deception” that this mythology is propagated; propagated by an active 
Public Affairs (PA) apparatus worthy of a “Bronze Anvil Award.” 

I fully understand the nature of my allegations and will provide evidence to verify my charges. 
I further understand that a considerable amount of time has passed. Yet, due to the nature of my 
allegations and information that I am providing you, I sincerely hope that any investigation will, 
at a minimum, be unbiased in its approach. I will also provide evidence that senior officials at 
Dover in 1999 may have provided false information to federal investigators concerning the 
extent of anthrax vaccine adverse reactions at Dover AFB, Delaware. 

I am a veteran of over nineteen years’ service to our great country. During the first Gulf War I 
served stateside as an enlisted aircraft mechanic. After the War I noticed many individuals that 
were deployed to theater of operation, and some of those who were not in theater, developed 
unexplained illnesses collectively known as Gulf War Illness. I also worked briefly at the 
Veterans Administration following the war and further witnessed more “unexplained illnesses” 
from service during that time frame. In 1997 I was stationed at Dover AFB, Delaware. In the 
course my tenure at Dover I helped follow-up on ill Gulf War era veterans for the 
Comprehensive Clinical Evaluation Program (CCEP) in the Tri-State region. Most reported 
autoimmune illnesses such as: severe arthritic pain, rashes, nervous system damage, numbness 
and tingling in extremities, excessive fatigue, Multiple Sclerosis, vertigo and “gray-outs,” cardiac 
and gastrointestinal problems. They also complained of problems receiving care, often citing 


active duty medical providers who told them that their illnesses were all in their head. 
Unfortunately this message is still being propagated in military medicine and being reportedly 
conveyed to new medical providers who enter active service. 

In the fall of 1998 I began noticing similar clusters of unexplained illnesses within our healthy 
and young aircrew population. I had witnessed first hand bizarre symptomatology and illnesses 
atypical for the population and age group. Strikingly the illness reported were many of the same 
as were previously reported by Gulf War era veterans seven years earlier. Unfortunately the 
common denominator was the anthrax vaccine. Equally unfortunate, the patients were treated the 
same as veterans who had served seven years earlier. It is interesting to note that a recent 
Veterans Affairs report in fall of 2004 by the esteemed Research Advisory Counsel For Gulf 
War Veteran Illnesses recognizes sick veterans from the first Gulf War as no longer having a 
syndrome but rather an illness connected with service. It further implies that the anthrax vaccine 
may be a precipitous factor in some of the illnesses being reported. I also would like to share an 
excerpt from After Action Report (AAR) from the first Gulf War, which states that, the anthrax 
vaccine was associated with “high rate of side effects.” It is also interesting to note that 
according to Jeffery Smith of the Washington Post stated in his January 1991 article that, 

Military officials told Glenn’s (Senator John Glenn) committee in August 1989 
that the only available anthrax vaccine was not suited to mass troop vaccinations 
because of a ‘higher than normal rate of reactogenicity’, or adverse medical 
effects and its relative lack of effectiveness once troops were exposed to the germ. 

Over the past decade congressional hearing after hearing has been devoted to the problems 
associated with the anthrax vaccine. The General Accounting Office (GAO) also clearly 
demonstrated that there are significant problems with the anthrax vaccine and the vaccine injury 
surveillance system. The most damning report on the anthrax vaccine occurred on 27 SEP 2000 
before the National Security, Veterans Affairs, and International Relations congressional 
subcommittee delivered by former Congressman Jack Metcalf. His report was the culmination of 
a three-year investigation into the use of an experimental substance called squalene that has been 
found in certain lot numbers of the anthrax vaccine. Many of those contaminated lots of anthrax 
vaccine were used at Dover AFB, Delaware. Many reportedly were used in the first Gulf War. 
Metcalf ’s report also extensively documents, at length, “stonewalling” on the squalene issue and 
a consistent “pattern of deception” by Defense officials involved with the anthrax vaccination 
program. 

On 5 May 1999 the first of two “town hall” meetings arrived at Dover. Lieutenant Colonel 
introduced himself as an action officer from the USAF Surgeon General’s office. When posed a 
question by a concerned aircrew member about squalene in the anthrax vaccine stated, 

“Not in the licensed human vaccine. There is a difference there. Squalene has been used in a 
human experimental vaccine, but not in the licensed vaccine. The licensed vaccine is what we all 
have been given.” 

On 11 May 1999 during the next “town hall meeting” at Dover AFB, Delaware, the former 
Surgeon General USAF, General Roadman gave his word as an officer that squalene was never 
used in the anthrax vaccine and the issue was a “red herring.” In a video of that meeting one can 
see Colonel Alving, of USAMRID, behind General Roadman. It has been reported that Colonel 
Alving apparently conducted extensive research on squalene adjuvants and reproduced similar 


autoimmune illnesses in laboratory animals as those seen in individuals who were harmed by the 
anthrax vaccine. 

Why is it that the DOD denied the use of squalene as an adjuvant in an experimental vaccine 
when they had indeed used it in clinical trials? 

If squalene is naturally occurring in the vaccine, then where is the peer reviewed science to 
prove this? 

In September 2000 the FDA found squalene in several of the lots of anthrax vaccine that were 
used at Dover. The majority of illnesses that I had personally witnessed were in people who were 
injected with these lots of vaccine. Several statements made by DOD officials attributed the 
squalene found in the vaccine to the oil from someone’s fingers in the manufacturing process. 
Does this mean that America’s sons and daughters were injected with a contaminated, unsterile 
product? 

Why is it that several ill individuals at Dover developed antibodies to squalene after receiving 
the anthrax vaccine? 

To understand how this dangerous and controversial pharmaceutical has been able to endure 
public, congressional and legal scrutiny since the first Gulf War one must look at the shield it has 
hidden behind. The public relation shield was originally named Office of Special Assistant for 
Gulf War Illness (OSAGWI). Currently it operates under the name Deployment Health Support 
Directorate. A tactic used by this organization is outlined clearly in their public relations 
strategy,” Bronze Anvil Communication Plan.” This information was previously presented 
(under oath) to the Senate Veterans Affairs Committee on July 10, 2002 by Richard Weidman 
and Dr. Linda Spoonster-Schwartz of the Vietnam Veterans of America (VVA). 

I strongly believe that on 11 May 1999 the “Bronze Anvil” strike team arrived at Dover AFB, 
DE to provide damage control over the “problems” that had arisen there. The team was 
comprised of researchers, adjuvant specialists, scientists, the USAF Surgeon General and 
members from Office of Special Assistant for OSAGWI. If the anthrax vaccination is not related 
to Gulf War Illness, then why was their presence necessary? 

At the very heart of this travesty are the men, women and families who have suffered because 
of a dangerous pharmaceutical. Why is it that America’s sons and daughters (of an all-volunteer 
force) can be entrusted with the defense of this great nation, often serving in austere conditions 
while operating millions of dollars worth of sophisticated equipment? Why is it that they can be 
trusted with this, yet when they raise legitimate concerns about their health and with a vaccine 
that has a conspicuous past they are deemed malingerers, liars, whiners, malcontents, 
misinformed and sent to mental health for so called psychosomatic illnesses? We will never, 
ever, get a handle on this problem as long as civilian and military leaders and those injured from 
the vaccine are afraid to come forward because they fear reprisal. From my own personal 
experience I now understand why. 

Sincerely, 

RICHARD J. ROVET, 


APPENDIX TO CHAPTER EIGHTEEN 
THE ROLE OF GOVERNMENT AND 
MEDIA 


Research supporting the vaccine-autism causation theory: 



MERCURY-AUTISM RESEARCH 

1. Gallagher, Carolyn, and Melody Goodman. “Hepatitis B triple series vaccine and 
developmental disability in US children aged 1-9 years,” Journal of Toxicological & 
Environmental Chemistry 90, no. 5 (Sep 2008): 997-1008. 

Boys who received the triple series of mercury-containing hepatitis B vaccine were more 
susceptible to developmental disability than were boys who were unvaccinated. 

2. Gallagher, C.M., and M.S. Goodman. “Hepatitis B Vaccination of Male Neonates and 
Autism,” Annals of Epidemiology 19 no. 9 (Sep 2009): 651-80. 

The birth dose of the thimerosal-containing hepatitis B vaccine triples a boy’s chance of 
developing autism. 

3. Windham, Gayle C., Lixia Zhang, Robert Gunier, Lisa A. Croen, and Judith K. Grether. 
“Autism Spectrum Disorders in Relation to Distribution of Hazardous Air Pollutants in the 
San Francisco Bay Area,” Environmental Health Perspectives. 114 no. 9 (Sep 2006). 

Results suggest a potential association between autism and estimated metal concentrations, 
and possibly solvents, in ambient air around the birth residence. 

4. Palmer, Raymond F., Stephen Blanchard, and Robert Wood. “Proximity to point sources of 
environmental mercury release as a predictor of autism prevalence,” Health & Place 15 no. 
1 (2008): 18-24. 

The closer a child lives to a mercury emitting, coal-burning power plant, the greater is his 
chance of developing autism. 

5. Palmer, Raymond F., Stephen Blanchard, Zachary Stein, David Mandell, and Claudia 
Miller. “Environmental mercury release, special education rates, and autism disorder: an 
ecological study of Texas,” Health & Place 12 no. 2 (2006): 203-9. 

For every 1000 pounds of environmentally released mercury, there was a forty-three percent 
increase in the rate of special education services and a sixty-one percent increase in the rate 
of autism. The association between environmentally released mercury and special education 
rates was fully mediated by increased autism rates. 

6. Rose, Shannon, Stepan Melnyk, Alena Savenka, Amanda Hubanks, Stefanie Jernigan, 
Mario Cleves, and S. Jill James. “The Frequency of Polymorphisms affecting Lead and 
Mercury Toxicity among Children with Autism,” American Journal of Biochemistry and 
Biotechnology 4 no 2. (2008): 85-94. 

Children with autism, as compared to neurologically typical children, more frequently 
display a gene variant associated with lower glutathione levels. Glutathione is an amino acid 
that is one of the body’s primary detoxification mechanisms. These children may be at 
increased risk for toxicity during prenatal and postnatal development when the brain and 
immune system are most sensitive to low levels of lead and mercury. 

7. Goth, Samuel R., Ruth A. Chu, Jeffrey P. Gregg, Gennady Cherednichenko, and Isaac 
Pessah. “Uncoupling of ATP-mediated Calcium Signaling and Dysregulated IL-6 Secretion 
in Dendritic Cells by Nanomolar Thimerosal,” Environmental Health Perspectives 114 no. 
7 (2006). 

Thimerosal, at a tiny fraction of what is in a full-dose mercury-containing vaccine such as 
the current flu vaccine, may impair the immune system: “Our findings that DCs primarily 
express the RyRl channel complex and that this complex is uncoupled by very low levels of 
THI with dysregulated IL-6 secretion raise intriguing questions about a molecular basis for 
immune dysregulation and the possible role of the RyRl complex in genetic susceptibility 



of the immune system to mercury.” 

8. Nataf, Robert, Corrinne Skorupka, Lorene Amet, Alain Lam, Anthea Springbett, and 
Richard Lathe. “Porphyrinuria in childhood autistic disorder: Implications for 
environmental toxicity,” Toxicology and Applied Pharmacology, 214 (2006): 99-108. 
Porphyrin levels are a marker for mercury toxicity. This study found that the children with 
autism studied had elevated porphyrin levels; those with Asperger’s were also elevated, but 
not as high as those with autism, and when a subgroup of children with autism was treated 
with the chelator DMSA, the result was a significant drop in urinary porphyrin excretion. 
These data implicate environmental toxicity in childhood autistic disorder. 

9. Burbacher, Thomas M., Danny D. Shen, Noelle Liberato, Kimberly S. Grant, Elsa 
Cerniciari, and Thomas Clarkson. “Comparison of Blood and Brain Mercury Levels in 
Infant Monkeys Exposed to Methylmercury or Vaccines Containing Thimerosal,” 
Environmental Health Perspectives 113 no. 8 (Aug 2005): 1015-21. 

The CDC has used the ingested methylmercury safety standard to claim that injected 
ethylmercury is safe. This study demonstrates that methylmercury standards are not a 
suitable measure for determining risk from injected ethylmercury exposure, as injected 
ethylmercury becomes trapped in the brain at a much higher rate than ingested 
methylmercury. 

10. Waly, M., H. Olteanu, R. Banerjee, S.W. Choi, J.B. Mason, B.S. Parker, S. Sukumar, S. 
Shim, A. Sharma, J.M. Benzecry, V.A. Power-Charnitsky, and R.C. Deth. “Activation of 
Methionine Synthase by Insulin-like Growth Factor-1 and Dopamine: a Target for 
Neurodevelopmental Toxins and Thimerosal,” Molecular Psychiatry 9 no. 4 (July 2004): 
358-70. 

Thimerosal impairs methylation. Methylation produces glutathione, which is the body’s 
primary means of removing toxic metals from the body. 

11. James, S.J., William Slikker, III, Stepan Melnyk, Elizabeth New, Marta Pogribna, and 
Stefanie Jernigan. “Thimerosal Neurotoxicity is Associated with Glutathione Depletion: 
Protection with Glutathione Precursors,” Neurotoxicology 26 (Jan 2005): 1-8. 

Lower levels of glutathione are associated with increased neuron damage from exposure to 
thimerosal. 

12. James, S. Jill, Shannon Rose, Stepan Melnyk, Stefanie Jernigan, Sarah Blossom, 
Oleksandra Pavliv, and David W. Gaylor. “Cellular and mitochondrial glutathione redox 
imbalance in lymphoblastoid cells derived from children with autism,” FASEB Journal 23 
(Mar 2009): 2374-83. 

Autism is associated with reduced glutathione, mitochondrial dysfunction, impaired 
antioxidant defense, and impaired detoxification. 

13. Yel, L., L.E. Brown, K. Su, S. Gollapudi, and S. Gupta. “Thimerosal induces neuronal cell 
apoptosis by causing cytochrome c and apoptosis-inducing factor release from 
mitochondria,” International Journal of Molecular Medicine, 16 no. 6 (Dec 2005): 971-7. 
Low levels of exposure to thimerosal, tiny fractions of what is in a flu vaccine, can cause 
mitochondrial dysfunction so severe that the mitochondria cause neuroblastoma cells to 
self-destruct. 

14. Humphreya, Michelle L., Marsha P. Coleb, James C. Pendergrassc, and Kinsley K. 
Kiningham. “Mitochondrial mediated thimerosal-induced apoptosis in a human 
neuroblastoma cell line (SK-N-SH),” Neurotoxicology 26 no. 3 (Jun 2005): 407-16. 

Low levels of exposure to thimerosal can cause mitochondrial dysfunction so severe that the 



mitochondria causes the cell to self-destruct. 

15. Minami, T., E. Miyata, Y. Sakamoto, H. Yamazaki, and S. Ichida. “Induction of 
metallothionein in mouse cerebellum and cerebrum with low-dose thimerosal injection,” 
Cell Biology and Toxicology 26 no. 2 (Apr 2009): 143-52. 

Shows how low-dose thimerosal exposure may be associated with autism, by demonstrating 
its effects on the cerebellum of mice, in comparison with the brain pathology observed in 
patients diagnosed with autism. 

16. Kempuraj, Duraisamy, Shahrzad Asadi, Bodi Zhang, Akrivi Manola, Jennifer Hogan, 
Erika Peterson, and C. Theoharides. “Mercury induces inflammatory mediator release from 
human mast cells,” Journal of Neuroinflammation 7 no. 20 (2010). 

Mercury chloride stimulates VEGF and IL-6 release from human mast cells. This 
phenomenon could disrupt the blood-brain-barrier and permit brain inflammation. As a 
result, the findings of the present study provide a biological mechanism for how low levels 
of mercury may contribute to ASD pathogenesis. 

17. Agrawal, A., P. Kaushal, S. Agrawal, S. Gollapudi, S. Gupta, and J. Leukoc. “Thimerosal 
induces the responses via influencing cytokine secretion by human dendritic cells,” Journal 
of Leukocyte Biology 81 no. 2 (Feb 2007): 474-82. 

Thimerosal depletes glutathione and causes inflammation. 

18. Vargas, D.L., C. Nascimbene, C. Krishnan, A.W. Zimmerman, and C.A. Pardo. 
“Neuroglial Activation and Neuroinflammation in the Brain of Patients with Autism,” 
Annals of Neurology 57 no.l (Feb 2005): 67-81. 

Brain inflammation and autoimmunity are present in those with autism. 

19. Charleston. J.S., R.P. Bolender, N.K. Mottet, R.F Body, M.E. Vahter, and T.M. 
Burbacher. “Increases in the number of reactive glia in the visual cortex of Macaca 
fascicularis following subclinical long-term methyl mercury exposure,” Toxicology and 
Applied Pharmacology 129 no. 2 (Dec 1994): 196-206. 

Autopsies on people with autism found chronic brain inflammation, apparently linked to the 
brain’s immune system and produced by activation of its glial cells. 

20. Hewitson, Faura, Brian J. Lopresti, Carol Stott, N. Scott Mason, and Jaime Tomko. 
“Influence of pediatric vaccines on amygdala growth and opioid ligand binding in rhesus 
macaque infants: A pilot study,” Acta Neurobiol Experimentalis 70 (2010): 147-164. 

Infant primates given the full vaccination schedule displayed altered brain chemistry and 
structures as compared to non exposed animals. The vaccinated group displayed larger brain 
size, as is seen in those with autism. 

21. Sajdel-Sulkowska, Elizabeth M., Boguslaw Lipinski, Herb Windom, Tapan Audhya, and 
Woody McGinnis. “Oxidative Stress in Autism: Elevated Cerebellar 3-nitrotyrosine 
Levels,” American Journal of Biochemistry and Biotechnology 4 no. 2 (2008): 73-84. 
Oxidative stress is associated with autism. 

22. Kern, Janet K., and Anne M. Jones. “Evidence of Toxicity, Oxidative Stress, and Neuronal 
Insult in Autism,” Journal of Toxicology and Environmental Health 9 (2006): 485-99. 
Associations between neuronal death, toxicity, oxidative stress, increased brain size, 
glutathione involvement, and autism. 

23. Chauhan, A., and V. Chauhan. “Oxidative Stress in Autism,” Pathophysiology 13 no. 3 
(2006): 717-81. 

Oxidative stress may contribute to the development of autism. 

24. Cheuk, D.K.L., and V. Wong. “Attention-deficit hyperactivity disorder and blood mercury 



level: A case-control study in Chinese children,” Neuropediatrics 37 (2006): 234-40. 

High blood mercury level is associated with ADHD. 

25. DeSoto, M. Catherine, and Robert T. Hilan. “Blood Levels of Mercury Are Related to 
Diagnosis of Autism: A Reanalysis of an Important Data Set,” Journal of Child Neurolog. 
22 no. 11 (2007): 1308-11. 

A significant relation does exist between the blood levels of mercury and diagnosis of an 
autism spectrum disorder. 



ADDITIONAL RESEARCH SUPPORTING VACCINE-AUTISM 
THEORY 

26. Herbert, Martha R. “Autism: A Brain Disorder, or A Disorder That Affects the Brain?” 
Clinical Neuropsychiatry 2 no. 6 (2005): 354-79. 

27. Werner, E., and G. Dawson. “Validation of the Phenomenon of Autistic Regression Using 
Home Videotapes,” Archives of General Psychiatry 62 no. 8 (2005): 889-95. Confirms the 
reliability of parent reports of neurological regression. 

28. Poling J.S., R.E. Frye, J. Shoffner, A.W. Zimmerman. “Developmental Regression and 
Mitochondrial Dysfunction in a Child with Autism,” Journal of Child Neurology 21 no. 2 
(Feb 2006): 170-2. 

A case study of Hannah Poling, who was paid by the Vaccine Injury Compensation 
Program, and her mitochondrial associated autism. 

29. Herbert, Martha R. “Large Brains in Autism: The Challenge of Pervasive Abnormality,” 
The Neuroscientist 11 no. 5 (2005): 417-40. 

Increased brain size and toxic injury are associated with autism. 

30. Petrik, Michael S., Margaret C. Wong, Rena C. Tabata, Robert F. Garry, and Christopher 
A. Shaw. “Aluminum adjuvant linked to gulf war illness induces motor neuron death in 
mice.” Neuromolecular Medicine 9 no. 1 (2007): 83-100 Aluminum adjuvants used in 
childhood vaccines cause neuron death. 

31. Gargus, J. Jay, and Faiqa Imtiaz. “Mitochondrial Energy-Deficient Endophenotype in 
Autism.” American Journal of Biochemistry and Biotechnology 4 no. 2 (2008): 198-207. 
Mitochondrial disorders are associated with autism. 

32. Anderson, Matthew P., Brian S. Hooker, and Martha R. Herbert. “Bridging from Cells to 
Cognition in Autism Pathophysiology: Biological Pathways to Defective Brain Function 
and Plasticity.” American Journal of Biochemistry and Biotechnology 4 no. 2 (2008): 167- 
76. 

Evidence to support a model where the disease process underlying autism may begin when 
an in utero or early postnatal environmental, infectious, seizure, or autoimmune insult 
triggers an immune response that increases reactive oxygen species (ROS) production in the 
brain that leads to DNA damage (nuclear and mitochondrial) and metabolic enzyme 
blockade and that these inflammatory and oxidative stressors persist beyond early 
development (with potential further exacerbations), producing ongoing functional 
consequences. 

33. Oliveira, G., A. Atarde, C. Marques, T.S. Miguel, A.M. Coutinho, L. Mota-Vieira, E. 
Gonqalves, N.M. Lopes, V. Rodrigues, H. Carmona da Mota, and A.M. Vicente. 
“Epidemiology of autism spectrum disorder in Portugal: prevalence, clinical 
characterization, and medical conditions,” Developmental Medicine & Child Neurology 49 
no. 10 (Oct 2007): 726-33. 

Autism is associated with a high rate of mitochondrial disorder. 

34. Kawashti, M.I., O.R. Amin, and N.G. Rowehy. “Possible Immunological Disorders in 
Autism: Concomitant Autoimmunity and Immune Tolerance,” The Egyptian Journal of 
Immunology 13 no. 1 (2006): 99-104. 

Autism is associated with autoimmunity, and some autoimmune features may be linked to 
the MMR vaccine. 

35. Singh, V.K., and R.L. Jensen. “Elevated levels of measles antibodies in children with 



autism.” Pediatric Neurology, 28 no. 4 (2003 Apr): 292-4. 

Autistic children have a hyperimmune response to measles virus, which in the absence of a 
wild type of measles infection might be a sign of an abnormal immune reaction to the 
vaccine strain or virus reactivation. 

36. Hertz-Picciotto, I., L. Delwiche. “The rise in autism and the role of age at diagnosis.” 
Epidemiology 20 no. 1 (Jan 2009): 84-90. 

The rise in autism rates is not a statistical artifact explained away by better diagnosing or 
diagnostic substitution. The increase in diagnosis represents a true rise in cases of autism. 
As there is no such thing as a genetic epidemic, the cause of the autism epidemic cannot be 
genetic, but must be change in the environment in which children are being raised. 



APPENDIX TO CHAPTER TWENTY- 
FOUR: WHAT SHOULD PARENTS DO? 


COUNTING VACCINE DOSES AND COMBINATION 
VACCINES 

The Centers for Disease Control and Prevention (CDC) recommends seventy doses of sixteen 
different vaccines. Certain childhood vaccines are only available in combination with others 
(DTaP and MMR). Combination vaccines are “generally preferred” by the CDC and the 
American Academy of Pediatrics. 1 For the purpose of counting doses, however, their component 
parts represent separate vaccines against discrete diseases and should be tallied individually. See 
the color photo insert in the center of the book for the CDC schedules for children. 


COUNTING DOSES 



Children Ages 0 Through 6 Years 


The CDC recommends 50 doses of fourteen vaccines for all children ages 0 through six years, 
except certain high-risk groups: 

5 Diphtheria, Tetanus, Pertussis or “DTaP” = 15 total doses 

5 Diphtheria 
5 Tetanus 
5 Pertussis 

2 Hepatitis A or “HepA” 

3 Hepatitis B or “HepB” 

4 Haemophilus influenzae type b or “Hib” 

2 Measles, mumps, rubella or “MMR” = 6 total doses 

2 Measles 
2 Mumps 

2 Rubella 

7 Influenza 2 

4 Pneumococcal or “PCV” ( Prevnar ) 3 
4 Polio or “IPV” 

3 Rotavirus or “RV” 

2 Chickenpox or “varicella” 


DTaP and MMR are combination vaccines; one syringe contains one dose each of three 
vaccines. When DTaP or MMR is administered, the child receives one injection, but the body 
experiences the impacts of three vaccines against three different diseases. 


Children Ages 7 Through 18 Years 


The CDC recommends 20 doses of six vaccines for all children ages 7 through 18, except 
certain high-risk groups: 

2 Meningococcal or “MCV” ( Menactra ) 4 

1 Tetanus, diphtheria, pertussis or “Tdap” = 3 total doses 

1 Tetanus 
1 Diphtheria 
1 Pertussis 

12 Influenza 

3 Human papillomavirus or “HPV” ( Gardasil , Cervarix ) 


COMBINATION VACCINES 

In 2010, the CDC and the American Academy of Pediatrics announced that “the use of a 
combination vaccine series is now considered generally preferred over separate injections of the 
equivalent component vaccines.” 5 This is a stronger statement of support than the previous 
recommendation which deferred to the clinician to make the final decision. 6 The reasons for the 
preference of combination vaccines include cost, storage considerations, product availability, 
fewer injections and visits, provider assessment, improved recordkeeping and tracking, and 
enhanced patient compliance. 7 

The development of combination vaccines is not a simple matter of mixing vaccine A, vaccine 
B, and vaccine C into the same syringe and rolling up a child’s sleeve. In his textbook 
Combination Vaccines: Development, Clinical Research, and Approval, editor Ronald Ellis and 
his contributing authors acknowledge some important challenges: “Vaccine antigens, which have 
been developed and licensed separately as vaccines, are brought together in physical mixtures 
which are not always stable and potent.” 8 To justify the use of a combination vaccine relative to 
its individual component vaccines, it is important to demonstrate “equivalence” with respect to 
safety (rates of injury) and efficacy (antibody levels). 9 


Safety 


In their chapter on pediatric combination vaccines, rubella vaccine inventor and industry adviser 
Stanley Plotkin and colleagues admit that “little is known about the immunological interactions 
among vaccine components.” 10 When multiple antigens are placed into one injection, the 
combination may cause more reactogenicity, or an “undesirable immunological reaction.” 11 
Therefore, when it comes to prioritizing combination vaccines over individual component 
vaccines, “safety is the single most important issue.” 12 The science of vaccine development 
describes different mechanisms or routes by which combination vaccines can cause a greater 
degree of injury. 13 

When evaluating the safety of combination vaccines, the trials “should be prospective, 
randomized, double blinded and have appropriate control (comparison) groups.” 14 Safety must 
be evaluated in absolute terms, in comparison to the separately-administered components, based 
on standard practice, and when administered with other vaccines typically given at the same 
time. 15 

Merck’s MMRV or ProQuad is a recent example of a combination vaccine’s greater risk of 
causing harm. In 2008, the CDC announced that it no longer preferred the combination measles, 
mumps, rubella, and varicella vaccine (MMRV) relative to separate injections of equivalent 
component vaccines (MMR-V) because MMRV was associated with a higher incidence of 
febrile seizures in children aged 12 to 23 months. 10 In 2009, the CDC said that the MMRV 
vaccine was acceptable but “physicians should discuss the risks and benefits of both options with 
parents.” 1. In 2010, the CDC resumed its preference for MMRV in children aged 4 years and 
older. Children aged 12 to 47 months receiving the first dose could receive either vaccine. 
Children receiving a second dose, and any child with personal or family history of seizures, 
should not receive MMRV. 18 


Efficacy 


In the past, most vaccines were generic. Today, vaccine development uses new technologies that 
result in a greater diversity of final products. 19 When scientists talk about the immune response a 
vaccine induces, they use the term immunogenicity. Vaccines contain antigens, which are 
substances that produce antibodies when injected. A variety of issues can cause quantitative and 
qualitative differences in overall effectiveness of a combination vaccine. Antigens that are 
combined in a single injection can “interfere” with each other. When live viruses are combined, 
for example, one may inhibit the replication of another. Another example involves engineering to 
boost weak antigens by attaching them to a different carrier to get the job done (“conjugation”). 
When the efficacy of vaccine components is diminished in combination, the phenomenon is 
known as “interference.” 20 

On the pharmaceutical side, some vaccines are less effective when paired with certain 
ingredients, for example: 21 

• Certain vaccines—measles, mumps, rubella, varicella, and inactivated polio—are less 
effective when combined with the mercury-based preservative thimerosal 

• Haemophilus influenzae type b vaccine (Hib) is less effective when combined with an 
adjuvant derived from aluminum salts 

When conducting efficacy trials, 22 the combination vaccine must have an effectiveness that is 
equivalent to or greater than the separately-administered components. There must also be 
consistency or reliability of the immune response. This means that different vaccine lots must be 
tested and their effectiveness cannot vary statistically from lot to lot. 

Public health officials prefer combination vaccines because they make it easier to vaccinate 
larger numbers of children, thereby facilitating compliance. Vaccine manufacturers prefer 
combination vaccines because they are more profitable. Parents want childhood vaccines that are 
safe and effective. While clinicians play a key role in supporting public health, they are required 
to serve the best interests of their patients. Vaccine package inserts provide detailed information 
to help parents and physicians make their decisions. 


Combination Vaccines for Use in Children 2 * 

Two 

Comvax® = Haemophilus b Conjugate (Meningococcal Protein Conjugate) and Hepatitis B 
(Recombinant) Vaccine 

DECAVAC® = Tetanus and Diphtheria Toxoids Adsorbed 
TENAVAC® = Tetanus and Diphtheria Toxoids Adsorbed 
Three 

Adacel® = Tetanus Toxoid, Reduced Diphtheria Toxoid and Acellular Pertussis Vaccine, 
Adsorbed 

Boostrix® = Tetanus Toxoid, Reduced Diphtheria Toxoid and Acellular Pertussis Vaccine, 
Adsorbed 

DAPTACEL® = Diphtheria and Tetanus Toxoids and Acellular Pertussis Vaccine Adsorbed 
Infanrix® = Diphtheria and Tetanus Toxoids and Acellular Pertussis Vaccine Adsorbed 
Tripedia® = Diphtheria and Tetanus Toxoids and Acellular Pertussis Vaccine Adsorbed 
MMR II® = Measles, Mumps, and Rubella Virus Vaccine, Live 
Four 

KINRIX® = Diphtheria and Tetanus Toxoids and Acellular Pertussis Adsorbed and 
Inactivated Poliovirus Vaccine 

ProQuad® = Measles, Mumps, Rubella and Varicella Virus Vaccine Live 
Five 

Pediarix® = Diphtheria and Tetanus Toxoids and Acellular Pertussis Adsorbed, Hepatitis B 
(Recombinant) and Inactivated Poliovirus Vaccine Combined 

Pentacel® = Diphtheria and Tetanus Toxoids and Acellular Pertussis Adsorbed, Inactivated 
Poliovirus and Haemophilus b Conjugate (Tetanus Toxoid Conjugate) Vaccine 


APPENDIX TO CHAPTER TWENTY- 
FIVE: WHO IS DR. AN DREW 
WAKEFIELD? 


Statement from Dr. Andrew Wakefield 
Regarding the GMC Hearing Sanctions 
April 5, 2010 


On Wednesday April 7th, General Medical Council (GMC) lawyers will demand that I and 
likely two other doctors involved in the MMR-autism case should be erased from the U.K.’s 
medical register, removing our license to practice medicine. Doctors’ regulators have found the 
three of us—Professor John Walker-Smith, Professor Simon Murch and me—guilty of 
undertaking research on children with autism without approval from an ethics committee. We 
can prove, with extensive documentary evidence, that this conclusion is false. 

Let me make it absolutely clear that, at its heart, the GMC hearing has been about the 
protection of MMR vaccination policy. The case has been driven by an agenda to crush dissent 
that in my opinion serves the government and the pharmaceutical industry—not the welfare of 
children. It’s important to note that there has never been a complaint against any of the doctors 
by any parent involved in this case—only universal parental support and gratitude. 

My colleagues, Professors Walker-Smith and Murch, are outstanding pediatricians and 
pediatric gastroenterologists. They have led the field of pediatric gastroenterology for decades, 
devoting their lives to caring for sick children. Our only “crime” in this matter has been to listen 
to the concerns of parents, act according to the demands of our professional training, and provide 
appropriate care to this neglected population of children. It is unthinkable that at the end of an 
unimpeachable career, Professor Walker-Smith would even consider unethical experimentation 
on children under his care. 

In the course of our work, we discovered and treated a new intestinal disease syndrome in 
children with autism, alleviating suffering in affected children around the world. This should be 
cause for celebration. Instead, we have been vilified in the press, and demonized by a wasteful 
PR campaign by the Department of Health. The aim of this negative publicity was to discredit 
my criticism of vaccine safety research. 

Sadly, my colleagues have suffered severe collateral damage in this effort to prevent valid 
scientific enquiry. They should be exonerated, and left alone with their reputations intact, in the 
certain knowledge that they have done only what is right. 

The loss of my own medical license is, unfortunately, the cost of doing business. Although I 



do not take this loss lightly, the suffering—so much of it unnecessary—that I have seen among 
those affected by this devastating disease makes the professional consequences for me a small 
price to pay by comparison. 

As long as a question mark remains over vaccine safety; as long as a safety-first vaccine 
policy is subordinate to profit and self-interest; as long as the benefits of vaccines are threatened 
by those who have compromised public confidence by denial of vaccine damage, and as long as 
these children need help; I will continue my work. 


*Dr. Wakefield Statement on GMC Hearing Sanctions available at 

www.ageofautism.com/2010/04/statement-from-dr-andrew-wakefield-regarding-gmchearing- 

sanctions.html. 


APPENDIX B: TOOLS FOR 
VACCINATION CHOICE 


i. Chicago Principles on Vaccination Choice 


ii. Calls for Immediate Action in the United States 


iii. Harris Interactive Poll—May 2010 


iv. Public Discussion Presentation 


v. Frequently Asked Questions about Vaccines 


vi. Discussion Guide to “The Ones Who Walk Away from Ornelas” 



THE CHICAGO PRINCIPLES ON VACCINATION CHOICE 

We, the people who affirm our belief in personal rights, in order to promote the general health 
and welfare for ourselves and our children and to establish justice, advocate the following 
principles: 

1. The right to free and informed consent to all medical interventions, including vaccination, is 
a fundamental human right. This includes the right to refuse any medical intervention, 
including vaccination. 

2. Laws that make education, employment, day care and public benefits contingent on 
vaccination status, except in extreme public health emergencies, violate the fundamental 
human right to vaccination choice. 

3. Laws that sanction nondisclosure of known medical risks, including risks of vaccination, 
violate the fundamental human right to free and informed consent for all medical 
interventions. 

4. A safety first agenda must apply to vaccination policy. No government should have the 
right to recommend or mandate vaccines until impartial scientific research has documented 
their relative safety. 

5. Individuals who evaluate, recommend, and mandate vaccines must be free of all actual and 
perceived conflicts of interest. 


For more information: 

www.centerforpersonalrights.org 


CALLS FOR IMMEDIATE ACTION IN THE UNITED STATES 

1. Every state should permit philosophical exemption to vaccination mandates, upholding the 
human right to free and informed consent for all medical interventions. Without the real 
right to say no, current policy is coercive and lacks legitimacy. 

2. Congress should conduct oversight hearings on the national vaccine program, including 
mandates for the military and immigrants, vaccine safety, conflicts of interest, suppression 
of science, evidence of vaccine injury, and comparative empirical data from countries with 
differing vaccination schedules. 

3. Congress should immediately initiate a prospective study of vaccinated versus unvaccinated 
populations for long-term health outcomes. Such a baseline study has never been done, 
suggesting that the vaccination schedule as a whole is an experiment on human subjects. 
This bill is called the “Comprehensive Comparative Study of Vaccinated and Unvaccinated 
Populations Act” and was originally cosponsored by Rep. Maloney (D-NY) and Rep. 
Osborne (R-NE). 

4. Congress should amend the 1986 National Childhood Vaccine Injury Act to reinstate 
ordinary tort liability for vaccine manufacturers and medical professionals. Liability 
protections in the 1986 Law have fueled the expansion of the vaccine schedule and have not 
made vaccines safer, as the Law required. 

5. Congress should abolish the Vaccine Injury Compensation Program or make it optional. 
The Program has failed in its purpose to quickly, generously, and administratively 
compensate families for vaccine injury. 



HARRIS INTERACTIVE POLL—MAY 2010 

In May 2010, global marketing research firm Harris Interactive conducted an online survey of 
1,144 parents with children age seventeen or younger within the United States. This survey was 
conducted on behalf of the Center for Personal Rights, Inc. via its ParentQuery omnibus product. 

Figures for age, sex, race and ethnicity, education, region, household income, and the age of 
children in the household were weighted where necessary to bring them into line with their 
actual proportions in the population. Propensity score weighting was used to adjust for 
respondents’ propensity to be online. 

Respondents for this survey were selected from among those who have agreed to participate in 
Harris Interactive surveys. The data have been weighted to reflect the composition of the parent 
population. Because the sample is based on those who agreed to participate in the Harris 
Interactive panel, no estimates of theoretical sampling error can be calculated. 

According to the final report: 

• 52% believe that “parents should have the right to decide which vaccines their children 
receive without government mandates.” 

• 54% of parents are “concerned that the pharmaceutical industry has undue influence over 
government vaccine mandates.” 

• 54% of parents agree that “the government should fund an independent scientific study of 
fully vaccinated vs. unvaccinated individuals to assess long-term health outcomes.” 

• 48% of parents are “concerned about serious adverse effects of vaccines.” 

• 42% of parents, a minority, agree that “all children should receive 69 doses of 16 vaccines 
before age 18, as recommended by the federal government.”* 

For full poll results and complete survey methodology, including weighting variables, see the 
seventy-eight-page full statistical report available at www.centerforpersonalrights.org. 
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CENTER FOR PERSONAL RIGHTS 



Public Discussion Presentations 


The Center for Personal Rights (CPR) is a non-profit organization that advocates for the rights 
to life, liberty, and personal security for ourselves and our children. CPR demands the universal 
human rights standard of informed consent to all medical interventions. Compulsory vaccination 
is morally and legally unjustifiable. 

As part of its mission, CPR has compiled information and data on vaccination choice for 
public presentations. Below are a few slides from the presentation, “The Conversation: 
Vaccination Is A Human Right.” You can download the full PowerPoint presentation at 
www.centerforpersonalrights.org. 


Childhood in America 

The 

"New Normal" 

1 in 3 

Overweight 

1 in 6 

Learning Disabilities 

1 in 9 

Asthma 

1 in 12 

ADHD 

1 in 25 

Food Allergies 

1 in 100 

Seizures 

3-5 in 100 

Birth Defects 

1 in 110 

Autism 

1 in 450 

Diabetes 

1 in 6,000 

Cancer 


| 50% of children are chronically ill or overweight | 

t-ryiri cen/y4elSf 3 (ADHO). cem/ybd6»8y (a!thrao) finywl com/yyahvSg (autism). tinywl com/y4oh2hc (birth 
dcfccti) tinyvrl couv/yjg76ko (children's health) tinyvrl com/y2trzg2 (chrome illness). rwyurl cem/r42df 3p (diabetes) 
tmyirt com/y2)4f4j (food a»er»«s). nnyuri com/ybgllvS (learning disability) t.ityu-1 eom/yWAj (obesity), 
tinyurt cem/ylctOp* (obese young adults) fmyirl eom/y6Ap9og (failures) tinyuri com/24el944 (sowar) 


A Corners tone of Sound Public Health? 

1 in 143 American babies dies before age one. 

We trail every developed country except Poland. 

USA INFANT 

YEAR MORTALITY RANK 

1950 (before mass immunization) 3 rd 

1986 17 ,h 

1995 23"* 

2000 31 st 

2010 46 ,h 

We log behind Macau. Anguilla. Andorra. Slovenia. Gibraltar, Son Marino. Jersey, Guernsey. Isle of 
Mon, Faroe Islands. Cuba, and Taiwan. We barely edge out Croatia. Belarus. Lithuania, Guam. 

America's Health Rankings 2009, http://tinyurl.com/2epwtj9, The World Foetbook. CIA. 2010, 
https //www.cio gov/librory/publications/the-»vorld-foctbook/ronl<ord«r/2091roni< html 


Childhood Vaccines 

2010 CDC Recommended Schedule 


Birth to aqe 6: 

5 DToP (15) 

2 MMR (6) 

2 Hep A 

3 Hep B 

4 Hib 

3 Rotavirus 

7 Flu* 

2 Varicella 

4 Polio 

4 Prevnar 

Ages 7 to 18: 

2 Menactra* 

1 Tdap (3) 

12 Flu** 

3 HPV 


70 doses of 16 vaccines by oge 18 


CDC panel (ACIP) added second meningococcal vaccination at age 16 on 10/24/10 
2010-2011 seasonal flu vaccine contains H1N1 strain 


Where's The Research? 

. No randomized longitudinal studies on vaccinated vs. 

unvaccinated populations 
. No studies of U.S. vaccine schedule as a whole 
> No studies of health outcomes for individual vaccines 

• Failure to study the alleged vaccine-injured 

. Studies ’proving" no causation are flawed (14studies.org) 

# Vaccine safety science budget is .5% of total $4 billion 
vaccine budget for purchase, promotion, delivery (2008) 

The only line item for vaccine safety research is ... a little less 
than $2 million per year ... everything else has been begged, 
borrowed and Stolen." - Or. Robert Chen. Chief. Voccine Safety. CDC 

Adnsary Commission on ChIMiood Vaccinef (ACCV) and Notional Vaccine Advfory Committee (NVAC) 
Subcommittee! on Voccme Safety. May 31.1996 



























FREQUENTLY ASKED QUESTIONS ABOUT VACCINES 

“Vaccines are Effective” 

1. Vaccines are modern medicine’s greatest achievement. Haven’t they saved the 
developed world from the scourge of infectious disease? 

Response: Better nutrition, clean water, modern sanitation, hygiene, improved living and 
working conditions, and antibiotics have played essential and under-appreciated roles in 
public health. Many infectious diseases were almost gone by the time vaccination mandates 
began. Vaccines have played a role in decreasing infectious disease, but they’ve also injured 
and taken lives. Vaccine package inserts document a long list of possible side effects and 
death that can occur after vaccination. The government administers a special program to 
compensate for vaccine injury or death. Because every vaccination decision is potentially a 
life-and-death decision or may affect future quality of life, free and informed consent is 
imperative. Individuals must have the right to decide for themselves and their children if 
and when to vaccinate. If vaccines are truly safe and effective, the vast majority will want 
them, with no need for mandates. 

2. Vaccines save lives. Don’t vaccines overwhelmingly benefit the individual and society? 

Response: Look at the health of children in the United States today. One in six has a 
learning disability; one in nine has asthma; one in twelve has ADD; one in one hundred ten 
has autism. The United States ranks forty-sixth in infant mortality in the world, below every 
industrialized country except Poland (www.tinyurl.com/yw2nt5). Vaccines have helped to 
diminish infectious diseases, but they have not ensured good health. We are experiencing an 
alarming increase in a wide range of chronic, neurological, and autoimmune childhood 
diseases and disorders. The extent to which vaccines play a role in these childhood diseases 
and disorders is largely unstudied, but some evidence suggests strong associations. 

3. Vaccines work. Don’t vaccines protect us against deadly diseases? 

Response: Immunity from vaccines is temporary; it wears off over time. Only natural 
immunity acquired through actual infection and boosted through exposure to disease in the 
community gives lifelong immunity. Vaccines rely on “booster” shots to maintain 
antibodies. This is the reason it is recommended that children get six doses of each vaccine 
for diphtheria, pertussis, and tetanus, four doses of each vaccine for polio, haemophilus 
influenzae type b and pneumococcal disease, three doses of each vaccine for hepatitis B, 
rotavirus and human papillomavirus, and two doses of each vaccine for measles, mumps, 
rubella, chickenpox and hepatitis A. Scientists initially believed that vaccines would afford 
lifelong immunity. As disease outbreaks increasingly occurred among the vaccinated, 
mandates for vaccine boosters became commonplace. Even in communities where 98+% of 
the population is “fully vaccinated” for a particular disease, creating so-called herd 
immunity, outbreaks among the vaccinated still occur (www.tinyurl.com/d518vm, 
www. tinyurl. com/2 7sexxd) . 

“Vaccines Are Safe” 

4. Adverse reactions to vaccines are exceptionally rare. Aren’t death and injuries caused 
by vaccines necessary risks that all members of the community must accept as the 
price of citizenship? 

Response: All human beings are entitled to life, liberty, and security of person. A society 
that protects fundamental human rights does not discriminate on the basis of age or genetic 


predisposition or mandate a practice in peacetime or in the absence of a true public health 
emergency that is known to cause injury and death. Doctors often fail to recognize injuries 
and underreport them because we have a voluntary Vaccine Adverse Events Reporting 
System (VAERS). There are no penalties for failure to report injuries and it is estimated that 
one to ten percent of adverse events are reported. Inclusion in VAERS does not prove 
causation, and little research has investigated alleged vaccine injuries. Most doctors are 
uninformed about vaccine adverse events and are unaware of how to best help their patients 
when these adverse events happen. By law, doctors bear no liability for vaccine injury. 
Furthermore, our understanding of the nature and mechanism of vaccine-induced injury and 
death is limited, in part because we have failed to study the long-term health outcomes of 
fully vaccinated compared with unvaccinated individuals. 

5. Vaccines are scientifically sound. Aren’t vaccines extremely well-researched for 
optimal safety by independent government scientists with children’s and society’s best 
interests at heart? 

Response: Like all prescription medications, vaccines are considered “unavoidably unsafe” 
by law. Doctors give infants over thirty doses of “unavoidably unsafe” medications by 
fifteen months of age, usually without full and detailed informed consent. Nonetheless, the 
Centers for Disease Control and Prevention (CDC) states on its website that “vaccines are 
held to the highest standard of safety” (www.tinyurl.com/2dwf8x9). In reality, vaccines 
have not been well-researched. There has never been a study comparing the long-term 
health outcomes of vaccinated versus unvaccinated populations. Vaccines have not been 
studied cumulatively, in the way that they are administered. They are tested individually, in 
isolation, for very short periods of time by the vaccine manufacturers themselves, who are 
protected from almost all legal liability. Furthermore, many of the decision makers for 
vaccination recommendations and mandates have serious conflicts of interest—some are 
even vaccine patent holders. In 2007, a majority of outside scientific expert advisors to the 
CDC were found to have potential violations of the agency’s conflict of interest regulations 
(www.tinyurl.com/24u4jen). 

6. Side effects are slight. To the extent that there are any side effects from vaccines, 
aren’t they are mild, such as soreness at the site of vaccination and short-term fever? 

Response: All vaccines can result in injury or death; legally, they are “unavoidably unsafe” 
products. This is the reason that Congress created the Vaccine Injury Compensation 
Program—because it recognized that vaccines injure and cause death in some individuals. 
Although screening mechanisms and risk factors could be identified to protect those at risk, 
they do not exist today. Leading voices, such as Dr. Bernadine Healy, former head of the 
National Institutes of Health (www.tinyurl.com/59wns7. ) have called for studies of those 
who may have been vaccine-injured. Nonetheless, all fifty U.S. states impose “one-size-fits- 
all” vaccination mandates as a requirement for day care and school admission, regardless of 
family medical history and infant weight. 

7. The book is closed. Every major study looking for connections between vaccines and 
autism has failed to find any link. Isn’t this book closed? 

Response: Dr. Robert Chen, Chief of Vaccine Safety and Development at the CDC, said in 
1995, “the only line item for vaccine safety research is I think on the order of a little less 
than $2 million per year. That basically covers operation of VAERS (Vaccine Adverse 
Events Reporting System) period, and nothing else.” (Advisory Commission on Childhood 
Vaccines (ACCV) and National Vaccine Advisory Committee (NVAC) Subcommittees on 


Vaccine Safety, May 31, 1995. ) More recently, Dr. Louis Cooper, vaccine inventor and 
former President of the American Academy of Pediatrics admitted that the vaccine safety 
science research budget was twenty million dollars or a mere 0.5 percent of the four billion 
dollar total vaccine budget for purchase, promotion, and delivery in 2008. 
(www.pediatrics.org/cgi/content/full/122/1/149). This is especially significant if you 
consider the dramatic rise in autism incidence in the past two decades, from four to five in 
10,000 in the early 1990s, to one in 110 today. 

The studies that the U.S. government uses to disprove causation of harm are limited and 
flawed (see www.fourteenstudies.org). Several rigorous studies have found links between 
vaccines, developmental disability, and chronic illness. These include the Gallagher- 
Goodman Stony Brook University Medical Center study tying hepatitis B triple series 
vaccine and developmental disability (www.tinyurl.com/2ejdrd8. ) and the University of 
Manitoba study funded by the Canadian Institutes of Health Research that found an 
association between delayed diphtheria, pertussis, and tetanus vaccination and a reduced 
risk of childhood asthma (www.tinyurl.com/2edrl7c). There have been few studies on 
children with regressive autism. The 2004 Institute of Medicine Report did not rule out the 
possible existence of a vulnerable subset of children in whom vaccines could cause autism. 
And, in late 2009, the government spokesman on autism, Dr. Thomas Insel, acknowledged 
that the real rise in autism prevalence must be attributed at least in part to environmental 
causes. 

8. Thimerosal is no smoking gun. Isn’t it true that we know that vaccines don’t cause 
autism because thimerosal, the mercury-based preservative, has been removed from 
all pediatric vaccines and autism rates have continued to rise? 

Response: It is misleading to assume a direct and causal relationship between those two 
facts; the inference fails to account for confounding factors. In other words, there were other 
potentially significant events occurring at the same time that must be considered. For 
example, as we decreased the amount of thimerosal in pediatric vaccines, we increased the 
total number of vaccines as well as the cumulative exposure to other neurotoxic ingredients, 
including aluminum. It is not possible to ascertain whether vaccines cause autism until we 
dedicate the funds to pursue a long-term controlled study. Furthermore, thimerosal remains 
in some childhood vaccines today. Flu shots are recommended for all children and most 
seasonal flu shots, including those routinely given to children and pregnant women, contain 
ten to twenty-five micrograms of thimerosal or approximately 10,000 to 25,000 parts per 
billion (ppb). Thimerosal is nearly fifty percent ethylmercury by weight 
(www.tinyurl.com/y7pdm5m) and continues to be used in the manufacturing process of 
many vaccines. After filtration, vaccines still have “trace” amounts of thimerosal equivalent 
to 0.5 microgram or 2,000 ppb. Two hundred ppb meets the EPA classification for 
hazardous waste and two ppb is the EPA’s limit for safe drinking water 
(www.tinyurl.com/y2zfe58). Mercury is the most neurotoxic nonradioactive substance on 
the planet. It has been removed from over-the-counter medicines and veterinary vaccines. It 
should not be injected in any amount into humans of any age. 

9. Pediatricians are knowledgeable. Pediatricians are well-educated about the risks and 
benefits of vaccines. Can’t they tell if a vaccine is contraindicated for a particular 
child? 

Response: The full ramifications of the vaccination schedule are unknown because 
researchers have not studied vaccines cumulatively in the way that they are administered. 


Pediatricians and family practice doctors receive little education about the possible adverse 
consequences that can occur after the administration of vaccines. The information they do 
receive is typically limited to a description of the vaccines on the CDC schedule, how to 
administer them, the importance of full compliance, and how to catch children up who have 
missed doses. State departments of health apply pressure on physicians who write “too 
many” medical exemptions. Many doctors are not eager to discuss vaccination decisions 
with parents and rarely inform them of their rights and the legal exemptions available to 
them. Pediatricians are even supported in their decision to discharge parents who are not 
willing to vaccinate their children according to CDC-recommended vaccination schedules 
(www. tinyurl. com/4mdze2 ). 

“Vaccination Compulsion is Ethical” 

10. Public health trumps individual choice. If you don’t vaccinate yourself and your 
children, aren’t you endangering others? 

Response: If you have been vaccinated against an infectious disease and your blood 
antibody titers indicate that you have levels providing specific immunity, you cannot 
contract that disease from someone, whether that person was vaccinated or not. People who 
are unvaccinated, and those who are vaccinated but whose immunity has worn off, can be 
disease carriers if they do not stay at home when they are sick. In the event of an infectious 
disease outbreak, schools require that unvaccinated students remain at home. Due to viral 
shedding from live virus vaccines, a recently vaccinated person can infect the unvaccinated 
and those who are vaccinated but whose immunity has worn off. Vaccine package inserts do 
not rule out the possibility of disease transmission via viral shedding and close personal 
contact (www.tinyurl.com/241dtn). 

Admittedly, some people are unable to be vaccinated due to age or health status. There 
have been vitriolic discussions about the selfishness of parents who do not vaccinate their 
children. In the absence of a true public health emergency, the morality of requiring 
someone to vaccinate to protect others must be carefully weighed against the morality of 
mandating a medical intervention for healthy individuals that is known to injure and cause 
death to some. The government has committed or paid out over two billion dollars to about 
2,500 families to compensate for vaccine injury and death. A society that protects 
fundamental human rights does not discriminate on the basis of genetic predisposition or 
mandate a practice that inevitably causes injury and death, regardless of the number of 
victims. This is especially true when the scientific foundation supporting long-term safety 
and efficacy is unknown due to government failure to provide rigorous unbiased science on 
vaccine safety. The decision to be vaccinated should rest with the individual or the parent, 
not the state. 

11. Mandatory vaccination is legal: Aren’t vaccination laws constitutional and for the 
public good? 

Response: Jacobson v. Massachusetts, a 1905 U.S. Supreme Court case, established the 
precedent that states may impose vaccination mandates during public health emergencies. 
This decision, arising from a deadly smallpox epidemic in a different era, predates the 
doctrines of free and informed consent and medical autonomy and most of the scientific 
advances of the twentieth century. State-mandated vaccination during a smallpox epidemic 
in 1905 reflects a radically different reality than ours today. In 1905, there was a single 
vaccination mandate at issue during a widespread and contagious smallpox epidemic, and 


Jacobson’s noncompliance resulted in a monetary fine. At no point was Jacobson denied 
employment, or his child denied school admission, due to the failure to vaccinate. Jacobson 
and his son did not face mandates with up to seventy doses of sixteen vaccines that included 
foreign proteins and neurotoxic chemicals. And even Jacobson v. Massachusetts, which 
upheld state mandates, noted the risks of “regulations so arbitrary and oppressive” that they 
would be “cruel and inhuman in the last degree.” Jacobson also provided for the medical 
exemption to mandatory vaccination which is upheld in all fifty states. Current vaccination 
mandates, required in non-emergency situations, based on inadequate science, rest on a 
questionable constitutional foundation. 

12. Justified liability protection. Congress rightly limited the liability of doctors and 
vaccine manufacturers in 1986 to safeguard the nation’s vaccine supply. Don’t we 
need insulation of doctors and industry from liability to protect the vaccine supply? 

Response: In 1986, Congress granted tort liability protection to doctors and the vaccine 
industry against vaccine injuries and death. This means that people harmed by vaccines 
cannot sue vaccine manufacturers or the physicians who administered the vaccines. Blanket 
liability protection and the lack of free and informed consent, have led to the large increase 
in compulsory childhood vaccination mandates. A responsible universal vaccination 
program must include rigorous, impartial science on vaccine safety, free and informed 
consent of individuals to vaccination, and corporate accountability for vaccines. We must 
change the laws that underpin today’s childhood mass vaccination program to create real 
choice and real accountability. 

13. Schools as the gatekeeper: It makes sense to have schools police kids’ vaccination 
status. Shouldn’t schools require immunization? 

Response: Education is a fundamental right for children to receive and a responsibility for 
parents to provide. The right to education should not be contingent on vaccination status. It 
is profoundly unwise to turn schools into vaccination police. In the event of infectious 
disease outbreaks, unvaccinated children may be required to stay at home. This does not 
interfere with their general right to participate in school. 

“Vaccines Promise Ever-Increasing Benefits” 

14. Unlimited benefits: There appear to be no limits to the diseases we can conquer 
through vaccines. Scientists are working on vaccines for cancer and HIV. Isn’t this 
welcome? 

Response: As is the case with all medical interventions, people should have the right to free 
and informed consent for vaccination. This means there should be complete disclosure 
regarding the risks and benefits and all vaccines must be rigorously studied for safety and 
effectiveness before use. For a variety of reasons, including family history, prior disease 
exposure, and a varying assessment of the dangers and likelihood of contracting the disease, 
all people will not make the same decisions about the risk-reward tradeoffs. Individuals 
must make those choices, not government officials or scientists. 

15. More is better: Aren’t relatively new compulsory vaccines, such as vaccines for flu, 
hepatitis B, and HPV, welcome because they protect us from deadly diseases? 

Response: The legal justification for compulsory vaccination is to protect people in the 
event of contagious, widespread infectious disease epidemics or true public health 
emergencies. The U.S. Supreme Court’s 1905 decision, Jacobson v. Massachusetts, created 
this precedent during a smallpox outbreak. Citizens have the right today to obtain 



exemption from vaccination for medical, religious and philosophical reasons, depending on 
the state. The scope of vaccination mandates must be proportionate to the public health 
emergency. While there are no epidemics of hepatitis B or cervical cancer in the United 
States, these vaccination mandates are compulsory in many states, based on the false 
premise that government may impose vaccines for the “greater good.” More vaccination 
mandates are not necessarily better, and state requirements must respect fundamental human 
rights. 



“THE ONES WHO WALK AWAY FROM OMELAS” DISCUSSION 
GUIDE 

by Kim Mack Rosenberg 

Disclaimer: The statements and questions reflect Kim Mack Rosenberg’s own 
interpretation of “The Ones Who Walk Away From Ornelas” and should not be 
attributed to Ursula Le Guin. 

This short story is a modern parable. Its vagueness allows each reader’s own perspective and life 
experiences to create a unique “Ornelas.” Ursula Le Guin does not offer pat, easy answers to the 
difficult moral questions she raises. We encourage you to reread the story to absorb and reflect 
on its many nuances. 

Readers may find that the story’s questions resonate with the vaccination questions in the rest 
of the book. Should we accept vaccination mandates for the “greater good” of our society? What 
greater good do mandates achieve? Does society ignore the vaccine injured? How can we 
mandate something that is known to do serious harm? Do we walk away? Do we stay and fight? 

After reading the story, the following are some questions to consider and discuss: 

• Did you like the story? Why or why not? 

• Did your opinion of the story change while reading it? 

• When you began the story, did Ornelas sound like a place where you might want to live? 

• What aspects of the story did you find most surprising? 

• What is the narrator’s idea of utopia? Do you share it? 

• The narrator notes: “The joy built upon successful slaughter is not the right kind of joy.” Do 
you think Ornelas has the “right kind of joy”? 

• “[T] he victory they celebrate is that of life.” Do you agree with this statement about 
Ornelas? Are they celebrating the collective “life” or the individual? 

• Why do you think the child in the cellar is necessary to the continued existence of Ornelas 
as its citizens know it? 

• Are the people of Ornelas complacent? Happy? Evil? Compassionate, as they claim? 

• Is Ornelas a place where wrongdoing can go unchecked? Why or why not? 

• Who or what do you think the narrator represents? 

• What was your reaction upon encountering the child in the cellar? 

• Who or what do you think the child represents? 

• What event do you think precipitated making the child in the cellar a scapegoat? 

• Do you think it matters, in ethical terms, how the child was chosen? 

• The child in the cellar promises to be “good” if released. Does the child perceive that his 
fate is the result of his having been “bad”? Why or why not? 

• How old do you think the child was when he was put in the cellar? What do you think 
became of his parents? 

• The child is able to speak. What does that tell you about the child? 

• What lessons are being taught to the young people of Ornelas by showing them the child as 
a rite of passage? Why do you think their initial outrage disappears? 

• Why do some adults return to visit the child? 

• Who do you think is responsible for bringing food and water to the child? 




• When you heard the child was kicked, what was your reaction? 

• Why doesn’t the child try to escape? 

• Does the narrator entertain the possibility that the child’s treatment might be morally 
justifiable? 

• Some of the citizens know why the child was put in the cellar, others do not, but all accept 
the child being there. Is one worse than the other? 

• The people of Ornelas rationalize that the child would obtain only marginal gains if brought 
out. 

• How does this contrast with the child begging for his release? 

• What does this contrast say about the child? 

• What does this contrast say about the people of Ornelas? 

• How did you feel about the ones who walk away? Is walking away an act of bravery or 
cowardice? 

• Do you interpret the story as a critique of modern society? Of utilitarianism? Of moral 
absolutism? 

• What does this story say about a society that would sacrifice a child for the greater good of 
the society as a whole? 

• Why do you think no one in Ornelas ever tries to help the child? 

• Le Guin tells us that those who live in Ornelas are happy and that “[hjappiness is based on a 
just discrimination of what is necessary, what is neither necessary nor destructive, and what 
is destructive.” How do you interpret this in light of the child in the cellar? Is the happiness 
of those in Ornelas based on destruction? 

• Can we only understand their happiness by juxtaposing it to the suffering of the child in the 
cellar? 

• Le Guin writes, “to throw away the happiness of thousands for the chance of the happiness 
of one: that would be to let guilt within the walls indeed.” Do the citizens of Ornelas feel 
any guilt for their happiness? Is the child locked away a metaphor for their own guilt locked 
away and unexamined? 

• Do you know someone injured by vaccines? Do you think this affected your perceptions in 
reading the story? 

• Do you know someone who was injured or died from diseases for which there are vaccines? 
Do you think this type of experience affects public health officials and legislators 
responsible for setting compulsory vaccination policies? 

“The Ones Who Walk Away From Ornelas” has received extensive recognition since its 
publication, including receipt of the 1974 Hugo Award for best short story. It is often used in 
curricula for ethics, philosophy, English, and other courses in universities and colleges around 
the country, and used as a teaching tool in the public and private sectors. 



NOTES 



CHAPTER 1: VACCINATION CHOICE IS A HUMAN RIGHT — 
MARY HOLLAND, JD 

1 The U.N. Charter states in its Preamble, “We the peoples of the United Nations determined . . 
. to reaffirm faith in fundamental human rights, in the dignity and worth of the human person, in 
the equal rights of men and women.” www.un.org/en/documents/charter/index.shtml. 

2 Preamble, the Universal Declaration of Human Rights, 
www.un.org/en/documents/udhr/index.shtml. 

3 The Nuremberg Code states as the first principle that “[t]he voluntary consent of the human 
subject is absolutely essential,” www.hhs.gov/ohrp/irb/irb_appendices.htm#j5. 

4 The Council of Europe’s 1997 Convention on Human Rights and Biomedicine Article 5 

states: “An intervention in the health field may only be carried out after the person concerned has 
given free and informed consent to it,” 

http://conventions.coe.int/Treaty/en/Treaties/Html/164.htm. UNESCO’s 2005 Universal 
Declaration on Bioethics and Human Rights Article 6 states: “Any preventive, diagnostic and 
therapeutic medical intervention is only to be carried out with the prior, free and informed 
consent of the person concerned, based on adequate information,” 
www.unesco.org/new/en/social-and-human-sciences/themes/bioethics/bioethics-and-human 
rights. For more on contemporary international human rights norms on bioethics and medicine, 
see chapter 2. 
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human knowledge, are quite incapable of being made safe.” Restatement (Second) of Torts 
Section 402A, comment k (1965). 

2 According to the Centers for Disease Control and Prevention, “[y] ears of testing are required 
by law before a vaccine can be licensed. Once licensed and in use, vaccines are continuously 
monitored for safety and efficacy,” www.cdc.gov/vaccinesafety/Vaccines/Indexl.html. 

3 The National Childhood Vaccine Injury Act of 1986, 42 U.S.C. 300aa-l et seq. 

4 42 U.S.C. § 300aa-14; see also www.hrsa.gov/vaccinecompensation/table.htm. 

5 HHS information on vaccine injury compensation, 

www.hrsa.gov/vaccinecompensation/statistics_report.htm. 

6 For example, Dr. Martin Smith, the President of the American Academy of Pediatrics, wrote 
in an article about the 1986 act to his members that “[tjhis was the best compromise settlement. . 
. that could be reached.” Martin H. Smith, National Childhood Vaccine Injury Act, Pediatrics 82 
(1988):264. From a different perspective, Barbara Loe Fisher, President of the National Vaccine 
Information Center, said in an address to the Advisory Commission on Childhood Vaccines 
about the work of parents in crafting the 1986 Act, “[w]e believed we were participating in the 
development of a law which would give—in the words of the then AAP Chairman—‘simple 
justice to children,’” www.nvic.org/injury-compensation/vaccineinjury.aspx. 

7 Remarks of Robert Krakow at American Rally for Personal Rights, Chicago, IL, May 26, 
2010, www.americanpersonalrights.org. 

8 See note 5 for HHS information. 

9 The Omnibus Autism Proceeding was a set of six test cases chosen from approximately 5,000 
petitions to determine whether vaccines caused autism in those cases. The cases lasted 
approximately eight years, presenting thousands of pages of science and testimony and tens of 
witnesses on two theories, that the mercury-containing preservative thimerosal causes autism 
alone and that thimerosal together with the measles-mumps-rubella vaccine causes autism, 
www.uscfc.uscourts.gov/sites/default/files/autism.background.2010_0.pdf. 

10 To be sure, there is evidence that individual Special Masters exercise appropriate 
independence. Our critique is directed to the VICP as an institution and not to the performance of 
individual Special Masters. 

11 Information on the Vaccine Safety Datalink at the CDC website, 
www.cdc.gov/vaccinesafety/Activities/VSD.html. 


12 Institute of Medicine, “Vaccine Safety Research, Data Access, and Public Trust,” 
www.iom.edu/Reports/2005/Vaccine-Safety-Research-Data-Accessand-Public-Trust. aspx, 
noting that the CDC’s handling of the VSD thimerosal data suffered from a “lack of 
transparency,” that datasets “were not archived in a standard manner,” and “are not available for 
reanalysis,” and that CDC officials should “seek legal advice” regarding possible violations of 
the Federal Data Quality Act. The critical VSD information is allegedly available offshore in the 
archives of a private healthcare provider. The Special Masters of the Court of Federal Claims 
presumably could have issued subpoenas for this information but did not. For a detailed 
discussion of the VSD and the possible thimerosal-autism link, see David Kirby, Evidence of 
Harm: Mercury in Vaccines and the Autism Epidemic: A Medical Controversy (New York: St. 
Martin’s Press, 2005). 

13 Althen v. Secretary of HHS, 418 F.3d 1274 (Fed. Cir. 2005). 

14 Concession agreement linked to David Kirby, “Government Concedes Vaccine-Autism Case 

in Federal Court—Now What?” Huffington Post, February 25, 2008, 

www.huffingtonpost.com/david-kirby/government-concedesvacci_b_88323.html. 

15 Compensation decisions at the Court of Federal Claims website, Child Doe/77 v. Secretary 

of HHS, 2010, 

http://www.uscfc.uscourts.gov/sites/default/files/CAMPBELLSMITH.%20DOE77082710.pdf. 

16 Hazlehurst v. HHS, Court of Lederal Claims, 2009, 

ftp://autism.uscfc.uscourts.gov/autism/vaccine/Campbell-Smith%20Hazlehurst%20Decision.pdf; 
and Hazlehurst v. HHS, U.S. Court of Appeals for the Federal Circuit, 2010, 

www.cafc.uscourts.gov/images/stories/opinions-orders/09-5128.pdf. 

17 The Special Master in the VICP admitted DOJ’s expert report of Dr. George Bustin without 
admitting the underlying data verifying his expert report. This data was crucial to the final 
decision that Michelle Cedillo’s autism was not caused by the measles vims. The judges of the 
U.S. Court of Appeals for the Federal Circuit acknowledged that the lack of underlying data for 
the Bustin report was “troubling,” but did not require that the data be produced in part because 
the formal rules of civil procedure do not apply. Cedillo v. HHS, 2010-5004, (Fed. Cir. August 
27, 2010), www.cafc.uscourts.gov/images/stories/opinions-orders/10-5004.pdf. 

18 In the Omnibus Autism Proceeding, DOJ frequently referred to Dr. Andrew Wakefield’s 
character and laboratory, although he was not a party to the litigation and had no direct relevance 
to it. DOJ had Dr. Chadwick testify because Dr. Chadwick had worked in Dr. Wakefield’s 
laboratory, although he had no knowledge about the laboratory where Michelle Cedillo’s 
measles biopsy laboratory analyses were actually done. Cedillo v. HHS, 2009 WL 331968 at 56. 
Similarly, in closing arguments DOJ’s lead attorney Vincent Matanoski stated that “all the 
strands through these cases come back to him [Andrew Wakefield], He presented bad science.” 
Cedillo Transcript, June 26, 2007, 2898-99 at A599-A600. 


19 Daubert v. Merrell Dow Pharmaceuticals, Inc., 43 F.3d 1311 (9th Cir. 1995). 

20 Althen v. Sec’y of HHS, 418 F.3d 1274, 1280. 


21 Rebecca Estepp, parent of child in the Omnibus Autism Proceeding and vaccine safety 
advocate, as quoted in Coalition for Vaccine Safety press release, 
www.coalitionforvaccinesafety.org/press.htm. 

22 See, e.g., Carolyn Gallagher & Melody Goodman, “Hepatitis B Triple Series Vaccine and 
Developmental Disability in U.S. Children Aged 1-9 Years,” Toxicology and Environmental 
Chemistry 997 (2008); Kara L. McDonald et al., “Delay in Diphtheria, Pertussis, Tetanus 
Vaccination Is Associated With a Reduced Risk of Childhood Asthma,” Journal of Allergy and 
Clinical Immunology 121 (2008):626. 

23 Transcript of oral argument, Bruesewitz v. Wyeth, No. 09-152, October 12, 2010, 30, 
www.supremecourt.gov/oral_arguments/argument_transcripts/09-152.pdf. 


CHAPTER 6: GOD AND THE GOVERNMENT —WILLIAM 
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1 Early in history, God, through Moses, introduces the divine law and mandates that parents are 
to talk about these commandments at home and impress them upon their children. Children are to 
obey and honor their parents. Deuteronomy 5:16; Ephesians 6:1-3. Here God also promises a 
long life and that it will go well for those who follow the commandments. Later, in Proverbs, 
God provides divine wisdom, guiding parents to “train” their children in the way they should go, 
so that when they grow old they “will not depart from it.” Proverbs 22:6. In the raising of 
children, God provides that parents should exercise appropriate corrective discipline, that is to 
say, discipline grounded in love. Proverbs 13:24. In Paul’s letter to the Ephesians, God confirms 
that parents are to bring up their children “in the training and instruction of the Lord.” Ephesians 
6:4. 

2 See Joshua 24:15. 

3 The writings of Pufendorf, Grotius, and Locke, for example, all expressly recognized the right 
of parents to direct and control decisions concerning the upbringing of their children. See, e.g., 
PUFENDORF, The Two Books on the duty of man and citizen according to the natural law, 
Chapter 3, sections 1 and 2, www.constitution.org/puf/puf-dut_203.txt. Pufendorf, when 
discussing parents and children, writes: 

From marriage spring children, over whom paternal authority has been 
established—the most ancient and at the same time the most sacred kind of rule, 
under which children are bound to respect the commands and recognize the 
superiority of parents. 

The authority of parents over their children arises from two main causes: first, 
because the natural law itself, in commanding man to be social, enjoined upon 
parents the care of their children; and that this might not be neglected, Nature at 
the same time implanted in them the tenderest affection for their offspring. For the 
exercise of that care there is needed the power to direct the actions of children for 
their own welfare, which they do not yet understand themselves, owing to their 
lack of judgment. And then that authority rests upon the tacit consent also of the 
offspring. For it is rightly presumed that, if an infant had had the use of reason at 
the time of its birth, and had seen that it could not save its life without the parents’ 
care and the authority therewith connected, it would gladly have consented to it, 
and would in turn have made an agreement with them for a suitable bringing-up. 
Actually, however, the parents’ authority over their offspring is established when 
they take up the child and nurture it, and undertake to form it, to the best of their 
ability, into a fit member of human society. 

Thus, for Pufendorf, it is for the parent to “support their children in comfort, and so shape their 
body and mind by skillful and wise education, that they become fit and useful members of 
human and civil society.” Ibid., section 11. Such parental direction results in “good” and “wise” 
adult children of character. 

Grotius, in his writings on the natural law likewise recognized the right of parents to direct and 


control the upbringing of their children. HUGO GROTIUS, The Rights of War and Peace, Book 
1, The Preliminary Discourse XV. 

Locke, too, understood that parents have the natural right to direct and control the upbringing 
of their children for their good, including their instruction. JOHN LOCKE, The Second Treatise 
of Government , 96 (PRENTICE HALL 1952) (1690). 

4 See JOHN LOCKE, The Second Treatise of Government, 96-99 (Prentice Hall 1952) (1690). 
Locke writes: Section 169. “THOUGH I have had occasion to speak of these separately before, 
yet the great mistakes of late about government, having, as I suppose, arisen from confounding 
these distinct powers one with another, it may not, perhaps, be amiss to consider them here 
together.” Locke states: 

First, then, Paternal or parental power is nothing but that which parents have over 
their children, to govern them for the children’s good.... The affection and 
tenderness which God hath planted in the breast of parents toward their children, 
makes it evident, that this is not intended to be a severe arbitrary government, but 
only for the help, instruction, and preservation of their offspring. Section 170, 

96-97. 

And thus, ‘tis true, the paternal is a natural government, but not at all extending 
itself to the ends and jurisdictions of that which is political. The power of the 
father doth not reach at all to the property of the child, which is only in his own 
disposing. Section 170, 97. 

Secondly, Political power is that power, which every man having in the state of 
nature, has given up into the hands of the society, and therein to the governors, 
whom the society hath set over itself, with this express or tacit trust, that it shall be 
employed for their good, and the preservation of their property. Section 171. 

Nature gives the first of these, viz. paternal power to parents for the benefit of 
their children during their minority, to supply their want of ability, and 
understanding how to manage their property. . . . Voluntary agreement gives the 
second, viz. political power to governors for the benefit of their subjects, to secure 
them in the possession and use of their properties. And forfeiture gives the third 
despotical power to lords for their own benefit, over those who are stripped of all 
property. Section 173, 98-99. 

Thus, the natural law thinkers also recognized that a parent may delegate, while retaining 
oversight of the delegation, aspects of the upbringing of their children. 

Pufendorf writes: 

[Ajlthough the obligation to educate their children has been imposed upon 
parents by nature, this does not prevent the direction of the same from being 
entrusted to another, if the advantage or need of the child require, with the 
understanding, however, that the parent reserves to himself the oversight of the 
person so delegated, (emphasis added) PUFENDORF, The Two Books on the 
duty of man and citizen according to the natural law, Chapter 3, section 9, 
www. constitution. or g/puf/puf-dut_203. txt. 


5 In particular, parents hold the authority and responsibility over the maintenance, protection, 
and education of their children. For example, Blackstone writes in The Rights of Persons, Book 
I. Ch. 16, 435-36; 439-42, Chapter 16, “Parent and Child”) 

THE duty of parents to provide for the maintenance of their children is a 
principle of natural law; an obligation, says Pufendorf, laid on them not only by 
nature herself, but by their own proper act, in bringing them into the world: for 
they would be in the highest manner injurious to their issue, if they only gave the 
children life, that they might afterward see them perish. By begetting them 
therefore they have entered into a voluntary obligation, to endeavour, as far as in 
them lies, that the life which they have bestowed shall be supported and 
preserved. And thus the children will have a perfect right of receiving 
maintenance from their parents.... 

THE last duty of parents to their children is that of giving them an education 
suitable to their station in life: a duty pointed out by reason, and of far the greatest 
importance of any. For, as Pufendorf very well observes, it is not easy to imagine 
or allow, that a parent has conferred any considerable benefit upon his child, by 
bringing him into the world; if he afterward entirely neglects his culture and 
education, and suffers him to grow up like a mere beast, to lead a life useless to 
others, and shameful to himself. 


6 Pierce v. Society of Sisters, 268 U.S. 510 (1925). 

7 Wisconsin v. Yoder, 406 U.S. 205 (1972). 

8 See e.g., the Declaration of Independence. 

9 The state-mandated vaccination progeny of the Supreme Court decision Jacobson v 
Massachusetts, 197 U.S. 11 (1905), is a case in point. In the midst of a national smallpox 
epidemic, the Supreme Court upheld a government mandated adult vaccination program. The 
Jacobson Court opined that “the rights of the individual in respect of his liberty may at times, 
under the pressure of great dangers, be subjected to [government] restraint... as the safety of the 
general public may demand.” 197 U.S. at 26. Chapter 1 explains how governments subsequently 
relied on this decision improperly to justify mandated vaccinations for exponentially milder 
public safety interests. 
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Introduction 


The first thing you see when you walk in the door of Raphaele and Michael Homin’s modest 
San Diego apartment are photos of their son Alexander. Arranged neatly on bookcases or hung 
on beige walls, the photos are everywhere, his image set into a gold frame, a pewter frame with 
flowers, wooden frames, even plastic desk frames. Here is Alexander as an infant, with huge, 
round brown eyes and dark curly hair, lips parted in a wide, world-embracing smile with two 
teeth peeking out on the top and two on the bottom. Here he is at age two, in a denim jacket 
embroidered with colorful fish, holding a stuffed yellow duck. In photo after photo he gazes 
happily, intelligently, handsomely into the camera. 

But move to the rear bedroom of the apartment, and the mood changes; a strange silence falls 
over the room. There are photos of young Alexander on the wall, and there is a shelf with five 
stuffed bears sitting on it, but otherwise this is not a child’s room. Rather, the room is filled with 
computer equipment, whiteboards covered with lists, and scientific books and journals. Instead 
of a child’s clothing, the closet is jammed with plastic file folder boxes. In this bedroom-turned- 
office other photos are kept, ones that are not on display. In these, Alexander is tranquil, but not 
happy. In one, he is lying on a hospital bed in the University of California at Los Angeles 
Medical Center pediatric intensive care unit. From the center of his spine to his armpit, a 
blistering red wound spreads across the upper part of his back—a second-degree burn from a 
chemical drip that “accidentally spilled” onto his body during treatment at the hospital. In 
another, he is bald, with su nk en eyes staring quietly from a stroller. 

Alexander had been “a strong, happy, intelligent little boy,” says his father Michael. As a 
toddler, he loved visiting the ocean tidal pools near the family’s Marina del Rey home and 
exploring the tiny, mysterious marine creatures. He enjoyed being pushed by his mother on the 
boardwalk while she roller-bladed behind him. By the time he was two, he could already speak 
English and French. 

Then something went very wrong. 

On August 10, 1998, two months after his second birthday, Alexander received a diagnosis of 
brain cancer. Called medulloblastoma, it was one of the more common pediatric brain cancers, 
accounting for about one-sixth of all childhood brain tumors diagnosed in the United States. 

Alexander had two operations—sixteen hours of surgery in all—that successfully removed 
the entire tumor. But his parents were told that the tumor would return unless he had further 
treatment—with chemotherapy. “Even after two brain operations, Alexander was still a vibrant, 
ruddy, strong, energetic child,” Michael Horwin recalls. “That changed as the chemotherapy 
repeatedly filled his body with toxic chemicals. Alexander began to die inside.” First there were 
relentless stomach pains and horrendous projectile vomiting. Then Alexander’s curly hair fell 
out. Next his dark skin turned ghostly pale. “He got sick with fevers and spent weeks in the 
hospital,” Horwin says. “We felt as if we were actively engaged in the slow torture and 
destruction of our own child.” 



On January 31, 1999, following three rounds of chemotherapy, Alexander Horwin died. The 
fact that the chemotherapy appeared to have harmed rather than helped him made his parents’ 
grief unbearable. They felt compelled to find out what had gone wrong. 

The Horwins decided to investigate why their otherwise healthy son should have suddenly 
developed a brain tumor. They looked at environmental exposures but came up empty-handed. 
They hadn’t been exposed to high levels of pesticides; they didn’t live near a nuclear power 
plant; they ate healthy foods. Alexander had been in the ninety-fifth percentile for height and 
weight for his age group. There was no cancer history on either side of their families. Both of 
their paternal grandmothers had lived to almost ninety years of age. 

Next, the Horwins reviewed Alexander’s medical file in the months prior to his diagnosis. 
Like most children, he had received numerous vaccinations in the first two years of his life. 
There was nothing unusual about that. Vaccines are one of modem medicine’s most important 
innovations. Not only do they prevent early childhood disease, they are a critical public health 
tool, having rid the world of scourges like smallpox, and having reduced the number of deaths 
from childhood illnesses like measles dramatically. Still, could something about the many 
vaccines Alexander had received have hurt him? The Horwins dug deeper and began to uncover 
information about vaccines that their pediatrician had never told them. Sometimes, they learned, 
vaccines contain trace amounts of toxic chemicals: residue from the manufacturing process, or 
preservatives designed to extend their shelf life. Sometimes they can be contaminated with living 
organisms, bacteria and viruses that have escaped from the animal tissues that are used during 
the manufacture of many vaccines. 

One of the vaccines Alexander had received was the polio vaccine—mandatory in every state 
of the union and typically administered four times during the first sixteen months of a baby’s 
life. When the Horwins researched the polio vaccine, they found, to their amazement, that during 
the 1950s and early 1960s, the vaccine had been widely contaminated with a virus. Millions 
upon millions of doses administered in the United States and other countries had been tainted— 
not just by any virus, but by a monkey virus that had gotten into the vaccine during the 
manufacturing process. Worse still, this strange virus appeared to cause several different types of 
cancer, including brain cancer, when injected into laboratory animals. 

Supposedly, the polio vaccine had been rid of this virus long ago. But what if it hadn’t been? 
Was it possible, the Horwins wondered, that this same cancer-causing virus somehow had gotten 
into a dose of polio vaccine that had been given to their son? 

The Horwins’ quest took them to the research laboratories of Michele Carbone, a molecular 
pathologist at Loyola University Medical School, just outside Chicago. Carbone was a medical 
doctor with a Ph.D. in anatomic pathology; he was also a leading expert in the simian virus that 
had contaminated the polio vaccine. He had detected it in a type of human lung tumor called 
malignant mesothelioma in 1994 while working at the National Institutes of Health (NIH). He 
wasn’t the first investigator to link the virus to cancers, but he was, without a doubt, the most 
tenacious. In the years since his discovery, he had dedicated his entire laboratory to investigating 
how it caused human cells to become cancerous. 

When the Horwins contacted him in the fall of 1999, Carbone’s initial inclination was to 
refuse them. Because the tests were expensive and time consuming, normally, he tested only 
those tumor samples that were part of a larger research effort or that had come to him through the 
Loyola health system. But Carbone found himself moved by the grief of Alexander’s mother, 
Raphaele. He decided, at his own expense, to run a series of sophisticated molecular tests on 
Alexander’s tumor biopsy and the blood from his umbilical cord at birth. 



A few weeks later, he informed the Horwins of the results. Alexander’s brain tumor 
contained the simian virus. His cord blood did not. Somehow, their child had been exposed to the 
virus after birth. Michael and Raphaele had themselves tested. Neither of them showed any signs 
of the virus. That meant the virus in their son’s tumor hadn’t come from either one of them. The 
evidence seemed unbelievable, but the results were conclusive. Taken together, it seemed to the 
Horwins, the tests said one thing: a strange virus from another species had caused the death of 
their otherwise healthy son, and its source was a medical intervention that was supposed to 
protect him from hann—the polio vaccine. 

How does a monkey virus get into the brain of a human being? At first blush, the answer 
seems bizarre—straight out of the script of a 1950s sci-fi thriller. But it is true. For nine years, 
from 1954 to 1963, almost every dose of polio vaccine produced in the world was contaminated 
with a cancer-causing simian virus. In one of the biggest blunders in medical history, nearly half 
the American population—about one hundred million people—and millions more in Canada and 
Europe, were administered this widely contaminated vaccine. When scientists discovered the 
virus in 1960, they named it SV40—an innocent-sounding, almost antiseptic appellation, except 
that SV stands for simian virus, and 40 designates that it was the fortieth such virus discovered. 
Like HIV, which causes AIDS, SV40 crossed into humans from monkeys and had its own 
dramatic consequences. Exactly how HIV leapt from monkeys to human beings is as yet 
unknown; there is no debate, however, about the primary source of SV40: The virus came from 
the monkey kidneys on which the polio vaccine was produced. At the time, scientists developing 
the polio vaccine and other vaccines knew that the monkey kidneys they were using were often 
contaminated with unwanted simian viruses, but it was assumed they were inconsequential. 
SV40 proved them wrong. 

After it was discovered in 1960, researchers inoculated laboratory animals with the simian 
virus in experiments conducted during 1961 and 1962. They were astonished—and scared— 
when their experiments showed that the polio vaccine contaminant readily caused an array of 
cancers. For a while, there was panic within public health circles as scientists debated what to do, 
but almost no one outside of a small coterie of health officials and researchers knew what had 
happened. Detennined not to alarm the public, federal health officials kept the news about the 
SV40 contamination of the polio vaccine under wraps. They refused to recall millions of 
contaminated doses that had already been released for use; and when one government researcher 
dared to speak out about the contamination, they punished her. Then, in 1963, federal scientists 
surveyed the American population and concluded that they could find no evidence the virus was 
causing cancer in people who had received contaminated vaccine. Based on this one 
epidemiological study, most of the scientific world concluded the virus had little effect in 
humans. Meanwhile, vaccine production methods had changed and procedures had been 
instituted that supposedly made it impossible for SV40 to ever contaminate the vaccine again. 
Between the one epidemiological study and the switch to what was assumed to be a clean 
vaccine, SV40 was quickly forgotten and a false sense of security replaced the previous panic. 
For the next thirty years, almost everyone ignored SV40. The virus’s relationship to human 
disease was almost totally unexplored. 

Ignoring SV40 for so long was a mistake, according to Carbone and other cancer experts. 
“There is no doubt that SV40 is a human carcinogen,” says Carbone, who has studied the virus 
closely for more than ten years. “SV40 is definitely something you don’t want in your body.” 
Yet that is exactly where the virus is showing up. Since the mid-1990s, SV40 has been found not 
only in the type of brain cancer that afflicted Alexander Horwin, and the mesotheliomas studied 



by Carbone and other researchers, but also in a variety of other brain tumors and bone cancers, as 
well as leukemias and lymphomas. 

Many of these tumors have increased in incidence dramatically since the 1950s and early 
1960s—the period when the polio vaccine was contaminated with SV40. Malignant 
mesothelioma, for instance, was virtually unheard of prior to 1955; today it afflicts and kills 
about 2,500 Americans each year and many more people in Europe. Brain and central nervous 
system tumors increased in incidence by more than 30 percent in just one twenty-year period 
from the mid-1970s to the mid-1990s. Bone tumors are also on the rise. Non-Hodgkin’s 
lymphoma, the disease that killed Jacqueline Kennedy Onassis and Jordan’s King Hussein, has 
also skyrocketed in incidence, increasing by 3 percent annually since the 1970s. It now strikes 
54,000 new victims each year. Another 30,000 Americans are afflicted every year with acute or 
chronic leukemia. 

More disturbing still, scientists are now finding SV40 not just in tumors from adults but in 
the tumors of children like Alexander Horwin—children too young to have been exposed to 
contaminated vaccine back in the 1950s and 1960s. These findings raise some disturbing 
questions: Has the simian virus established a pennanent foothold in human beings and begun to 
spread? Or is it possible, as Alexander’s parents assert, that polio vaccine continued at times to 
be contaminated, even after 1963? One thing is clear: The vast majority of baby boomers— 
almost all of whom received polio vaccine in the late 1950s and early 1960s—have potentially 
been exposed to the virus. And if what happened to Alexander Horwin is any indication, some of 
their children have been exposed as well. 


* * * 

This book tells the story of how SV40 came to contaminate millions upon millions of doses of 
the polio vaccine forty years ago and cause disease today. It follows a group of determined 
cancer researchers, who, led by Carbone, have revived interest in the long forgotten virus. In the 
process, they have made important new discoveries about how the virus works and about how 
cancer is caused in general. But such groundbreaking research has not been welcomed in all 
comers. Because SV40 was a contaminant in a government-sponsored vaccine, within federal 
health circles there has been strenuous opposition to the proposition that the vims is a human 
carcinogen. At times, as this book recounts, that has included pressure on independent scientists 
to confonn to the government point of view and even efforts to cut off their research funds. How 
—and why—scientific research can be shaped by such external forces lies at the heart of this 
story, and this book concerns itself as much with the people who practice science as it does with 
the science itself. For, as the history of SV40 shows, science is not always the disinterested 
pursuit of pure knowledge we may imagine it to be. It is a venture that, however noble, still can 
be influenced by the prejudices and predilections of its practitioners—sometimes for better, 
sometimes for worse. 

Much of this account unfolds within the past ten years, the period during which research by 
Carbone and others exploded the long-standing assumption that the monkey vims was harmless 
to humans. But to really understand the story of SV40, one must begin many decades ago during 
a unique chapter in American history, a time when the entire nation was fixated on polio. Today, 
it is difficult to imagine the anguish that accompanied epidemics of poliomyelitis, a disease that 
ravaged the United States and much of the Western world during the first half of the twentieth 
century. For four decades, beginning with the epidemic of 1916, polio swept through the country 
every summer, leaving thousands of dead and maimed individuals in its wake, particularly 



children. Polio haunted America, especially its parents, and defeating it became a national 
obsession. It was against this backdrop that the story of SV40 begins. 



1 


The Paralyzed President 


It was already getting warm as dawn broke along the coast of Maine on the morning of August 
11, 1921. The sun rising over the great expanse of North Atlantic Ocean promised another balmy 
day, much like the other warmer-than-usual days that had marked the summer that year. Along 
the coastline, local residents prepared to take up their posts at shops, farms, and fishing vessels. 
It looked to be one more in a string of uneventful, lazy summer days. 

But a few miles out to sea, on a nearby Canadian island in the Bay of Fundy, the morning 
was taking a sober turn. Here a middle-aged man awoke to find that his life had changed, 
literally, overnight. An athletic man who had thought nothing of taking a strenuous run and 
vigorous swim just the day before, he found he could barely stand on his own two feet. One leg 
was dragging, and the other was on the verge of giving way. A proud man, accustomed to acting 
decisively on his own counsel, he was suddenly weak and helpless—his hips and legs all but 
paralyzed. He retreated to his bed, to no avail. The next day, and the one after, his illness 
worsened, until he found himself in a feverish agony, burning up; even the pressure of 
bedclothes against his legs was unbearable. He was paralyzed from the waist down. 

The upper part of his body was affected as well. His arms were weak. He lost control of his 
thumbs. He could not sit without assistance, nor turn from side to side. Though he would 
eventually make a partial recovery from his illness, he would never regain the use of his legs. 
From this day on, he would have to crawl, crablike, on his hands or employ a variety of 
stratagems involving crutches, leg braces, wheelchairs, and the strong arms of porters in order to 
move any distance, no matter how small. He would require the assistance of his family and a 
small band of intimates to assist him in almost every aspect of daily living. 

The man so suddenly afflicted was Franklin Delano Roosevelt, and the disease that laid him 
so low was polio. Over the next several decades, polio became identified with Roosevelt. For the 
rest of his life and beyond, whenever someone wanted to put a human face to the disease they 
inevitably included a reference to FDR, America’s beloved president and most famous polio 
victim. He, in turn, was transformed by polio. The disease and his response to it defined and 
shaped him and his political career. 

In retrospect, the polio that felled FDR that hot summer day more than eighty years ago was 
one of those chance events that alter history. Whatever other forces helped Roosevelt secure 
election first as New York’s governor for two terms and then as president in four successive 
elections, there is little doubt among historians that Roosevelt’s status as a polio victim—and the 
strength, resiliency, and grace he displayed in the face of his affliction—helped him win the 
support of voters. Arguably, if he had not contracted polio, Roosevelt might not have ascended to 
the White House. How modem history would have changed without FDR at the helm during the 
depths of the Great Depression and then during democracy’s victory over the global forces of 
fascism is speculative, but doubtless it would have been different, perhaps profoundly different. 
While the effect of FDR’s polio on American history and politics is impossible to gauge, there is 



one certain result of his illness. Because Roosevelt caught polio, the course of fighting the 
disease was forever changed. 

Roosevelt was vacationing at the family’s fifteen-room summer home on Campobello Island 
when he contracted polio. He had been coming to Campobello since childhood and had 
established a strenuous routine of sailing, hiking, fishing, and rock climbing during his sojourns. 
The 1921 summer vacation was the first extended vacation Roosevelt had taken in five years. He 
hoped it would be a chance to relax and reconnect with his family; he was looking forward to 
playing ringleader on jaunts through the woods and taking his five children for refreshing dips in 
the Bay of Fundy’s icy waters. 

Roosevelt had arrived at Campobello from Washington, D.C., a few days earlier, after 
pausing to march in a Boy Scouts parade in New York. (He was president of the Boy Scout 
Foundation of Greater New York and may have contracted the disease at the crowded children’s 
event.) He quickly settled into his rigorous “vacation” routine. But there were alarming signs that 
Roosevelt was not well. On August 9, while he was sailing on his yacht, he lost his balance and 
fell briefly overboard. He complained of the “icy shock” in comparison to the heat of the August 
sun and that the “water was so cold it seemed paralyzing.” He was noticeably weary that 
evening. The next day’s schedule was typical of the activity-filled days on which FDR seemed to 
thrive. A sail on the family’s twenty-four-foot sloop, Vireo, with his three eldest children turned 
into an all-day, harrowing adventure when the party stopped to put out a forest fire on a nearby 
island as they were heading back to Campobello, smothering it by beating it out with pine 
branches. After the fire had been extinguished, Roosevelt led his children on a cross-island run 
of more than two miles, followed by a swim in a freshwater lagoon and then a plunge into the 
bay. 

But Roosevelt didn’t get “the usual revitalization, the glow [he’d] expected” from the swim 
and instead returned home exhausted, “too tired to even dress” for dinner. After reading the mail 
and the day’s newspapers, he climbed upstairs and went straight to bed, complaining that he felt 
chilled. It was the last time he would ever walk unassisted in his life. When he woke on the 
morning of August 11, something was clearly amiss. He was unable to support his weight on one 
leg. By evening his other leg had weakened, and by the following morning he could not stand up 
at all. By the third day, all the muscles from his chest down were involved. Roosevelt was 
experiencing full-blown paralytic polio. 

Polio has afflicted mankind for millennia. An ancient Egyptian funerary carving from the 
eighteenth dynasty (1580-1350 b.c.e) portrays a priest with a withered limb. Hippocrates 
referred to paralytic attacks that occurred mainly in the summer and autumn. The Bible refers to 
individuals with paralyzed and atrophied limbs. A Bruegel painting from the sixteenth century 
includes a crippled beggar, and in 1921, an archaeological dig in southern Greenland found 
twenty-five skeletons from the fifteenth century with bone defonnations characteristic of polio. 
Despite the ancient record of the disease, epidemic polio was unheard of until the industrial 
revolution. The vast majority of polio victims suffered little permanent damage until the 
twentieth century. 

Polio, or more properly “poliomyelitis,” is caused by a virus. The formal name combines two 
Greek words with a Latin suffix to denote polio’s characteristic inflammation (itis) of the gray 
nerve tissue ( polios ) in the spinal cord ( myelos ). It is this nerve damage that can lead to paralysis. 
Humans contract polio by ingesting the virus through the mouth or inhaling it through the nasal 
passages. The virus quickly moves down the pharynx and lodges in the gut, where it begins to 
reproduce. Here it attracts the attention of the body’s immune system, which usually defeats the 



poliovirus and rids the body entirely of it by shedding it through the individual’s feces. The shed 
poliovirus, though, remains alive and can now infect any other individual who comes into 
contact with the excreta of the first individual, say, through changing a baby’s diaper or poor 
hygiene. This second individual now repeats the entire contagious cycle. In this way, polio can 
quickly spread from person to person, especially those who live in close proximity. Polio 
epidemics are notorious for striking multiple members of the same household or same 
neighborhood. 

Polio, however, is not just one discrete virus. It has a multitude of variants, which are called 
“strains.” Most polio strains are relatively harmless. If an individual contracts one of the less 
virulent strains of polio, he or she suffers either no symptoms at all or only a mild, cold-like 
illness: a headache, often a chill, perhaps a low-grade fever. When he has recovered, the 
individual has been conferred lifelong immunity, not only against the infecting strain, but also 
against all strains from the specific genetic family—or “type,” of which there are three—to 
which the strain belongs. All three poliovirus types contain many harmless strains, but all three 
also contain some extremely dangerous strains. These virulent strains can escape the gut, enter 
the blood stream, and travel to the central nervous system. Here the poliovirus attacks the brain 
and the spinal cord, destroying the ability of the nerve cells that control specific muscles to send 
and receive messages. The affected muscles become paralyzed. Since motor nerve cells, once 
destroyed, cannot regenerate themselves, the paralysis is usually permanent. In extreme cases, 
called bulbar polio, the nerve cells that control the involuntary muscles necessary for breathing 
are incapacitated, and death can result. 

Ironically, advances in public health and sanitation that occurred during the industrial 
revolution created the perfect conditions for sudden and terrifying outbreaks of paralytic polio. 
For thousands of years, man and virus had achieved a symbiosis of sorts. In preindustrial 
societies, personal hygiene was poor, even among the wealthy and educated; basic public health 
measures we take for granted, such as sewers and indoor plumbing, were largely nonexistent. 
Contact with relatively benign strains of poliovirus (from fecal matter) was universal. Children 
were exposed either during infancy, when maternal antibodies helped protect them, or as 
toddlers, almost always contracting mild forms of the disease. Immunity was therefore 
widespread. But that cycle was interrupted during the nineteenth century. Cleaning up the cities 
of America and northern Europe created perfect conditions for polio epidemics. With the 
introduction of modem sewers and plumbing, entire generations grew up in sanitary 
surroundings, rarely, if ever, exposed to poliovirus, even to milder strains, and so had little or no 
natural polio immunity. Pernicious strains of polio suddenly had millions of vulnerable hosts. 

Outbreaks of paralytic polio were first described in detail in the nineteenth century. A British 
physician named Michael Underwood reported “four remarkable cases of suddenly induced 
paralysis, occurring in children” in one village in 1835. A localized outbreak may have occurred 
in Louisiana in 1841; another early epidemic swept through young English children on the island 
of St. Helena around the same time. By the middle of the nineteenth century, a German 
orthopedist, Jakob Heine, had described polio in detail, distinguishing it as a separate disease 
from other paralytic disorders. In the second half of the nineteenth century, as physicians began 
to recognize this strange, new syndrome of massive, sudden paralysis, sporadic outbreaks were 
reported in Oslo, Lyon, Manchester, Stockholm, Boston, and rural Vermont, where 132 children 
contracted polio in the Otter Creek Valley. Eighteen of them died. 

Then in the summer of 1916, as if out of nowhere, came a polio epidemic of such ferocity it 
seared itself into the American psyche for the next generation. The first cases appeared in early 



summer in New York City’s immigrant neighborhoods. Public health officials were baffled; no 
one knew exactly how the disease was spread, but it was clear that the contagion was virulent, 
spreading from borough to borough like wildfire. The number of paralyzed victims—most of 
them children—grew from dozens to hundreds and then to thousands. Panic ensued. Thousands 
of families fled the sweltering disease-stricken city. As news of the mysterious ailment filtered 
out, residents of outlying communities treated New Yorkers as if they were lepers, turning them 
away and threatening violence. Those who stayed in the city withdrew behind bolted doors, 
drawing the blinds and shutting their windows, even as the city’s heat and humidity reached its 
summer crescendo. Public health officials responded as best they could. Sanitation workers 
washed the streets and sidewalks—four million gallons of water a day were used—and seventy- 
two thousand stray cats were killed in the mistaken belief that they might be carriers of the 
disease. Quarantines aimed at specific neighborhoods or ethnic groups were debated. But the 
well-intentioned efforts were futile. From its New York City epicenter, polio spread throughout 
the entire Northeast. 

By the end of 1916, twenty of the forty-eight states were affected by the outbreak; more than 
27,000 confirmed cases of paralysis, including 7,000 fatalities, were reported. Tens of thousands 
of milder, nonparalytic cases went undiagnosed because physicians were unfamiliar with the 
disease. The toll was heaviest in New York City, with some 2,500 deaths and nearly 9,000 
confirmed cases. Most of the victims were young children, their parents utterly helpless in the 
face of such enormous suffering. In recognition of the disease’s propensity to strike so 
disproportionately among this one age group, doctors began to call it “infantile paralysis.” Polio 
had arrived in America. 

For more than forty years after that terrible summer of 1916, there were annual polio 
epidemics in America. With each summer, polio resurfaced like clockwork. But other than its 
estival reappearance, precious little was known about the disease. Where polio would occur was 
unpredictable. Reading the tea leaves of past outbreaks to forecast the locations of future ones 
proved beyond any scientist’s prognisticative abilities. Polio simply struck wherever it pleased. 
Cities, villages, even America’s remotest rural areas—no comer of the nation was spared. Polio 
had no class consciousness; rich and poor alike were afflicted. It didn’t play by the rules; healthy 
and robust children were no more immune from its ravages than the sickly. Polio was 
maddeningly random. Like a tornado that levels all the houses in a block, but leaves one 
miraculously unscathed, polio could devastate one village but not its neighbor. Or epidemics 
could pop up hundreds of miles apart. As a result, no community felt safe. 

One fact about polio soon became apparent: Almost all paralytic polio cases seemed to occur 
between May and September. And so summer, and the annual start of “polio season,” was 
transformed from a time of the year to be relished and anticipated into a season that parents 
dreaded—especially because no one knew how the disease was spread. The only strategy that 
seemed effective was to try, somehow, to avoid epidemic epicenters and minimize contact with 
others. The wealthy would take their families and escape to the country during the hottest months 
of the year. For everyone else, summertime became a series of restrictions on nonnal childhood 
activities: no ball games, no movies, no camps, no trips to the public pool or to the beach. If 
there were any reports of polio in the vicinity, anxious parents would quarantine their children, 
shutting them indoors and away from all possible human contact—anything to keep their 
children safe from polio. 

Polio, of course, was not just a disease of children; adults, like Roosevelt, were also 
sometimes afflicted. And for many, particularly those of lesser means, the economic impact 



could be devastating. There was no “safety net” to provide for families whose wage earner 
became incapacitated. How did one find a job when confined to a wheelchair? And what about 
the stigma of being a “cripple”? Who would accept such a person in a position of authority? 
Roosevelt came from one of the nation’s most famous political families, had served with 
distinction in Woodrow Wilson’s administration as assistant secretary of the navy, and had been 
the Democratic Party’s vice presidential candidate in 1920, but in keeping with the mores of the 
day, FDR’s mother believed polio had effectively ended her son’s political career. Once it was 
clear he was paralyzed from the waist down, she urged her lawyer son to return home to Hyde 
Park and live out his life in a wheelchair as a gentleman farmer. 

Roosevelt’s wife, Eleanor, and his closest political advisor, Louis Howe, shared a different 
point of view, however. For the next several years they kept FDR’s political career alive. While 
Roosevelt concentrated on rebuilding his shattered body—until he had developed a physique that 
rivaled a weight lifter’s, at least in his upper body—Howe kept in touch with party leaders, and 
Eleanor made public appearances on her husband’s behalf. 

Their efforts paid off. In 1924, they persuaded New York’s popular governor A1 Smith to 
allow Roosevelt to nominate Smith for president at the Democratic National Convention at 
Madison Square Garden. It was Roosevelt’s first public appearance, and he was determined to 
get to the podium on his own two feet. For weeks he practiced for the event. On the hot July 
night he was to nominate Smith, Roosevelt locked his leg braces so his knees would not buckle, 
and tightly gripping his crutches, made the slow, painful walk to the stage. When he finally 
reached the podium and was facing the crowd, he threw back his head, affected a jaunty air, and 
flashed the audience a radiant grin. The audience went wild. Applause and cheers filled the hall 
before he had even spoken a word. His nomination speech produced an even greater effect. At its 
conclusion, when he placed Smith’s name in nomination, there was a moment of silence. Then 
an ovation erupted that lasted an hour and fifteen minutes. 

The Democratic convention appearance secured Roosevelt’s stature as a national leader—not 
only because of his stunning nomination speech, but also because he made it to the podium on 
his own, refusing to use a wheelchair. The feat earned him instant admiration, with one 
newspaper describing him as “the real hero” of the convention. Roosevelt had not been defeated 
by polio; he had risen above it. At the 1928 convention, Roosevelt repeated the feat—this time 
abandoning crutches entirely in favor of the support of a cane and the rigid arm of his son Elliot. 
In full view of all the delegates, Roosevelt appeared to walk to the lectern, the picture of a cured 
cripple who had staged a miraculous recovery. His nominating speech, again for Smith, was as 
well received as the one four years before. 

After the 1928 convention, polio was no longer a hindrance to Roosevelt’s political 
aspirations. That fall, in a year of Republican landslides throughout the country, he won an upset 
victory in the New York governor’s race. The race had started with an ugly rumor that Roosevelt 
was too weak to hold office and would resign once elected. Roosevelt responded with a 
bamstonning tour during which he visited more localities and delivered more speeches than any 
candidate for statewide office before him. His breakneck campaign pace exhausted his staff and 
the press pool assigned to accompany him, but it energized the electorate and laid to rest any 
notion that as a polio victim he lacked the stamina needed to govern. If anything, he was more fit 
than most able-bodied men. 

In 1930, Roosevelt was reelected governor by a wide margin, but he had already set his sights 
on higher office. Within a year, he was seeking the presidency, and in the summer of 1932 he 
accepted the Democratic Party’s nomination. Once again he defied conventional wisdom, which 



suggested that he not exert himself and instead run a “front porch” campaign as other successful 
presidential candidates, including Warren G. Harding only a few years previously, had done. 
Ignoring party leaders’ fears that the rigors of a full campaign schedule would draw unfavorable 
attention to his disability, Roosevelt campaigned whistle-stop style, covering the entire country 
from coast to coast. 

During the presidential campaign, Roosevelt was the picture of a dynamic, active, and 
confident leader, defiant in the face of his physical paralysis, just as he was urging the nation to 
be defiant in the face of economic paralysis. Campaign biographies, far from downplaying his 
polio, described in detail how Roosevelt contracted the disease and his battle to overcome it. The 
implication was that any man who had suffered but refused to bow under the weight of polio 
clearly had the character, strength, and compassion to lead the nation out of the Great 
Depression. Polio, the disease that had struck him down a decade before, now helped carry 
Roosevelt to the White House. 

One anecdote from his presidency exemplifies how polio became the touchstone in defining 
Roosevelt as a sympathetic and heroic leader. During his first tenn, First Lady Eleanor Roosevelt 
was addressing a gathering in Akron, Ohio, when a question from the audience, meant to be 
hostile, was handed to her. She carefully and unemotionally read the question aloud and then 
turned the questioner’s intent on its head: “Do you think your husband’s illness has affected your 
husband’s mentality?” she read. “I am glad that question was asked. The answer is yes,” came 
her careful reply. “Anyone who has gone through great suffering is bound to have a greater 
sympathy and understanding of the problems of mankind.” The audience responded with a 
standing ovation. 
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A Nation at War with Polio 


Roosevelt’S accession to the White House profoundly affected the way Americans viewed 
polio. It raised the profile of the disease and evoked greater sympathy among all Americans for 
polio victims and their families. But beyond raising public awareness, Roosevelt’s stature, even 
as the nation’s most powerful political figure, was by itself ineffective in fighting polio. 
Defeating a disease requires research. And research costs money. By and large, funding for 
medical research at the time did not come from the federal government—as so much of it does 
now—but from private sources, large philanthropic organizations, such as the world-famous 
Rockefeller Institute. Scientists either sought grants from such charities or, in the case of the 
Rockefeller Institute, went to work directly for them. It was axiomatic: Promising advances in 
medical science required powerful support. If polio was going to be beaten, some organization 
would have to step forward and bankroll the fight. But even after years of polio epidemics there 
was no concerted effort to fund research for polio prevention or for a cure—that is, until a close 
friend of FDR’s created a fund-raising and medical research machine that is still unrivaled today. 
This friend, a scrappy Irishman named Basil O’Connor, was one of the advisors Roosevelt 
brought with him to Washington in the spring of 1933. 

Born in Taunton, Massachusetts, Basil “Doc” O’Connor was the second son of second- 
generation Irish immigrants. His father was a tinsmith, and the family was poor—“one 
generation removed from servitude” was how O’Connor liked to refer to his upbringing. But 
from an early age, O’Connor displayed a knack for making money, starting to deliver 
newspapers when he was ten and then establishing a monopoly on all the city’s newspaper 
routes. Working his way through Dartmouth College in just three-and-a-half years (where he 
paid his way by playing fiddle in a dance orchestra and was voted “most likely to succeed”), 
O’Connor headed to Harvard Law School. Married by 1919, he left the Boston law firm of the 
man who had helped pay his way through Harvard and set out to establish himself as a Wall 
Street lawyer. It was on Wall Street that he met Roosevelt. 

In the fall of 1924, three years after Roosevelt contracted polio, O’Connor and Roosevelt 
became law partners, but from the beginning Roosevelt was a rather absent partner. Almost all 
his time was spent hundreds of miles from New York pursuing his polio rehabilitation efforts, 
specifically a hydrotherapy regimen that he had begun at Warm Springs, Georgia, a tiny fanning 
community ten miles from the nearest paved road. 

Warm Springs was named for the hot mineral springs that flow from 3,800 feet below the 
earth’s surface at a constant temperature of eighty-eight degrees from nearby Pine Mountain. 
Wealthy society types from Atlanta, eighty miles to the northeast, had been coming to the area 
for a half century to vacation and restore themselves in the spring’s waters, which were supposed 
to provide relief from a variety of ailments ranging from diarrhea to diabetes. Told by a banker 
friend that a turn in the Warm Springs waters had benefited another polio victim, Roosevelt 
decided on an extended visit. He began his “swimming cure” at what had once been one of 



Warm Springs’s leading resorts, a Victorian era white elephant called the Meriwether Inn. 

When Roosevelt arrived in 1924, the Meriwether was in such disrepair that it was in danger 
of falling apart. The outbuildings lacked running water and electricity. “Squirrels ran in and out 
of holes in the roof’ was how O’Connor would later describe the Meriwether’s appearance the 
first time he saw it. “The place was a miserable mess.” No matter, FDR somehow saw larger 
possibilities and announced that he wanted to buy the place—something he did two years later. 
O’Connor remained opposed to the idea until the very end. “Don’t do anything, am taking train,” 
he wired when he heard that FDR was about to close on the property. Nevertheless, Roosevelt 
bought the dilapidated hotel, spending two-thirds of his personal fortune on it, and O’Connor 
was forced to settle the financial details of the purchase. 

Roosevelt’s dream was to turn the Meriwether into the world’s first rehabilitation center 
exclusively devoted to polio victims. In short order he evicted the last of the inn’s paying guests, 
embarked on major renovations without any capital, and started accepting patients for little or no 
remuneration for the elaborate hydrotherapy routine he had devised. (He was known 
affectionately as “Dr. Roosevelt” by many of the young polio victims who soon flocked to Warm 
Springs.) With almost no revenue, Warm Springs began to flounder. In the spring of 1927, 
O’Connor took control of the books, and on his advice, the Meriwether was transformed into the 
nonprofit Georgia Warm Springs Foundation, with Roosevelt as president, O’Connor as 
secretary-treasurer, and Louis Howe as trustee. FDR immediately “sold” the hotel and its 
facilities for a dollar to the new foundation. 

The following year, Roosevelt’s election to the New York governorship forced him to give 
up his day-to-day involvement in Warm Springs. He asked O’Connor to take his place. At first 
O’Connor resisted. “I thought he was crazy to want that big goddam four-story firetrap,” 
O’Connor later said. “I couldn’t have been less interested in the project. But in 1926 he bought it 
and made a nonprofit foundation of it and in 1928 he ups and becomes Governor of New York 
and nonchalantly says to me, ‘Take over Warm Springs, old fella: you’re in.’ I tell you, I had no 
desire to be ‘in.’ I was never a public do-gooder and had no aspirations of that kind. But I started 
enjoying it. Like Andrew Jackson at the battle of New Orleans, I found myself up to my rump in 
blood and liked it.” 

O’Connor remained in the thick of the battle against polio for the rest of his life, eventually 
becoming its undisputed general. One of his first acts as Warm Springs’s new director was to try 
and shore up its precarious financial footing. Every war machine, O’Connor realized, needs cold, 
hard cash, and lots of it. In 1929, he hired professional fund-raisers with a charge to raise $1.25 
million to support Warm Springs Foundation’s operations. The fund-raising effort included 
pamphlets and press releases extolling the promise of the Wann Springs hydrotherapy cure. 
Response to the appeal was disappointing. The nation was slipping into the Great Depression, 
and competition for scarce charitable dollars was fierce. 

Roosevelt’s elevation to the White House suddenly changed the equation. In 1933, the 
professional fund-raisers suggested that the Foundation sponsor a series of balls across the nation 
to coincide with the new president’s birthday. Roosevelt was at the height of his popularity, and 
linking a festive night out with helping the charity dearest to the president’s heart proved to be a 
stroke of genius. With a slogan of “to dance so that others may walk,” a national effort was 
undertaken to tout the balls. On January 30, 1934, in 4,376 communities across the nation, 
hundreds of thousands of revelers attended almost 6,000 fund-raising balls, from locales as 
diverse as the gala event at the Waldorf-Astoria in New York to the party for wheelchair dancers 
at Warm Springs. After the expenses were deducted, the one-night national party had raised more 



than $1 million, ten times more than O’Connor had predicted. 

Between 1934 and 1937, the annual Birthday Balls successfully moved polio to the forefront 
of American consciousness, so much so that the events became the subject of political attack by 
Roosevelt’s enemies. There were grumblings that the Roosevelt family was personally benefiting 
from the balls. Opponents to Roosevelt’s economic programs resented any charitable activity 
directly connected to “that man in the White House.” When O’Connor urged the President to 
separate himself and Warm Springs from the polio movement, he heeded the advice. In 
September 1937, Roosevelt announced the creation of a new nonpartisan polio organization: the 
National Foundation for Infantile Paralysis. The new charity officially opened for business in 
January 1938. Its headquarters were at 120 Broadway in downtown Manhattan, in the law offices 
of its unpaid president, Basil O’Connor. With his new position, O’Connor had become one of the 
country’s leaders in philanthropy, charged by Roosevelt with coordinating a sustained national 
campaign against polio. 

One of O’Connor’s first decisions was to expand the mission of the fledgling charity far 
beyond FDR’s initial mandate to advance polio research and education. The new National 
Foundation, he decided, would pay for the cost for treatment for any and all polio victims who 
sought its aid, no matter what the expense: iron lungs, crutches, braces, wheelchairs, round-the- 
clock nursing care. Whatever was needed for recovery and rehabilitation, the National 
Foundation would cover in full for as long as a polio victim was alive. And it would do so 
without means testing. Families would not have to prove that they had exhausted their own 
resources before the National Foundation would step in. Over the next several decades the 
National Foundation saved countless polio victims and their families from impoverishment by 
offering free, comprehensive health care to an entire segment of society. The implications were 
not lost on O’Connor’s enemies: more than one detractor of the National Foundation accused it 
of foisting “socialized medicine” upon an unsuspecting public. 

Fulfilling O’Connor’s idealistic plans proved to cost unprecedented amounts of money, much 
more than the Birthday Balls had ever raised. “This is going to have to be more now than a one- 
day party,” O’Connor said in 1937. “I don’t know how much it is going to take, but it’s going to 
take millions.” The successor fund-raising campaign to the Birthday Balls was bom at a strategy 
meeting at the Metro-Goldwyn-Mayer movie studio lot. Radio personalities and movie stars 
were deeply involved in antipolio publicity efforts by this time, and Eddie Cantor, a popular 
radio and vaudeville entertainer, suggested the idea of soliciting small donations in a pitch 
delivered by celebrities over the radio. “We could ask people to send their dimes directly to the 
President at the White House,” Cantor suggested. “Think what a thrill people would get.” Then, 
in a play on the words of the title of a popular newsreel—“The March of Time”—he coined a 
phrase still well known today: “And we would call it ‘The March of Dimes!”’ 

The new effort was timed, once again, to coincide with Roosevelt’s birthday at the end of 
January 1938. There was an intensive publicity blitz about polio. Doctors appeared on the radio 
to speak about the disease, and newspapers donated advertising and editorial space. During the 
last week of the month, the Lone Ranger urged boys and girls to send dimes to the White House 
to fight polio. Cantor made an appeal on newsreel and radio, as did many other Hollywood stars. 
Still, the initial response was disappointing. “You fellows have mined the president,” 
complained Roosevelt’s press secretary to a National Foundation official two days after the 
broadcasts. “All we’ve got is seventeen and a half dollars.” It wasn’t until the next day that the 
campaign’s success became apparent. The White House was deluged with mail. Thirty thousand 
pieces, six times the normal volume, arrived. The next day it was 50,000, then 150,000. “The 



government of the United States darned near stopped functioning because we couldn’t clear 
away enough dimes to find the official White House mail,” the White House mail chief later 
said. Fifty extra postal clerks and a small anny of volunteers, including the president’s children 
and WPA artists and writers, were pressed into service to deal with the cascade of mail that filled 
the White House basement. It took five months to clean up the backlog of unopened letters. In 
the end, 2,680,000 dimes had been sent directly to the White House. Combined with other 
donations, the National Foundation had raised $1,823,045 from its first March of Dimes 
campaign. According to the National Foundation’s public relations director, Roosevelt was “just 
tickled pink” by the results. 

The success of the first March of Dimes campaign would be dwarfed by those that followed. 
In 1941, the appeal raised three million dollars. In 1942, with the nation at war, personal sacrifice 
on the home front was the order of the day, yet contributions to the March of Dimes went up. 
The take that year was $5 million; “Give ’Til It Hurts” was the new slogan. Some $6.5 million 
was raised in 1943; more than $12 million in 1944; and in 1945, almost $19 million was 
contributed. By the early 1950s, the National Foundation was raising more than $50 million 
annually, and its battalions of armband-clad volunteers, who fanned out in their hometowns 
every January toting March of Dimes coin canisters, had become a fixture of the American 
winter landscape. To support his volunteers, O’Connor used a full-time public relations 
operation, which every year cranked out an intensive campaign of films, posters, ads, and 
appearances by celebrities—all urging Americans to join in the crusade against polio. 

Between his volunteer army and his PR machine, O’Connor built a fund-raising machine of 
unprecedented proportions. By one estimate, the National Foundation collected more than $630 
million in the twenty-five years between 1938 and 1962, a staggering amount by any reckoning 
—especially since it was received mostly in the form of small donations collected by volunteers. 
And it was all devoted to fighting one disease. 

By the end of World War II, O’Connor commanded one of the world’s largest charities and 
had transformed the way the nation responded to polio. Under his direction, the National 
Foundation became the equivalent of an independent national public health agency, giving direct 
aid to hospitals and establishing equipment “depots” where iron lungs, rocking beds, and other 
lifesaving equipment were stockpiled and then transported to polio outbreak hot zones. Mobile 
teams of National Foundation-trained doctors and nurses were dispatched directly to epidemic 
sites. And, as promised at the National Foundation’s inception, O’Connor paid the full cost for 
the treatment and rehabilitation of the nation’s growing population of polio victims. Even as late 
as 1972, almost two decades after the last of the nation’s polio epidemics, the National 
Foundation was still paying rehabilitation expenses for two hundred thousand polio victims. 

Early on, however, O’Connor decided that a successful war against polio could not be waged 
simply by tending to the sick and the wounded. What was needed was a cure, and the National 
Foundation was prepared to generously underwrite researchers who promised one. Initially, 
O’Connor was frustrated. There simply wasn’t much research to fund, and there seemed to be 
precious few researchers to back. At the time, the accepted scientific wisdom held that polio was 
caused by only one type of virus; that it only grew in nerve cells; that it always entered the body 
through the nose, traveled to the olfactory bulb, and thence made its way to the brain and spinal 
cord; and that the virus never entered the bloodstream. Every single one of these scientific 
“facts” would prove to be wrong. 

Not surprisingly, with scientists knowing so little of the basic facts about polio, early efforts 
to prevent the disease were equally misinformed. In 1935, Maurice Brodie, a young research 



assistant at New York University, claimed that he had successfully developed a vaccine by 
grinding up the spinal cords of polio-infected monkeys and treating the amalgam with 
formaldehyde. He injected several dozen monkeys, himself, and a few volunteers with his new 
vaccine. He announced that he was ready to give the vaccine to three thousand children. 
Scientists at the Rockefeller Institute grew suspicious of Brodie when they couldn’t replicate his 
experiments. Monkeys injected with the Brodie solution promptly died when exposed to polio; 
no immunity had been conferred. Fortunately, no one died from the Brodie fraud, although there 
were allergic reactions among the hundreds of children who were injected before he was 
stopped. At almost the same time, a far more serious vaccine mistake was perpetrated by John 
Koliner of Temple University in Philadelphia. Koliner was convinced that he, too, had 
successfully developed a polio vaccine. But the Kolmer vaccine was lethal, killing six children 
and paralyzing many more. The episode of the two failed vaccines came to be known as the 
Kohner-Brodie fiasco, and the fallout it created soured O’Connor and the National Foundation 
on funding crash programs in vaccine creation. When the National Foundation began operations, 
O’Connor fonned a scientific Advisory Committee, which included the heads of some of the top 
research facilities in the nation, and asked it to draw up a list of research priorities. Basic 
inquiries into the nature of polio—what caused it, how was it spread, what it did once it entered 
the body—topped the list. Next were improved treatment and therapy regimens for victims. At 
the bottom of the list of eleven research priorities was “production of a good vaccine.” Given the 
state of the science, research into polio prevention had to take a backseat. Tending to victims 
came first. 

Then, in the early 1940s, came a decision with far-reaching implications. The National 
Institutes of Health first considered, then abandoned, the idea of establishing a separate division 
to focus on polio research. The lead the National Foundation had in funding and the excellence 
of its scientific advisory group seemed to make any federal efforts redundant. The war against 
polio was ceded to O’Connor and his anny of volunteers. Soon, National Foundation efforts in 
the field far outstripped those of the federal government. In 1953, for example, National 
Foundation research grants for polio totaled $2 million; in the same year the National Institutes 
of Health spent just $72,000 studying the disease. The prolonged effect of the National 
Foundation’s largesse extended beyond polio. “O’Connor practically invented virology,” said a 
researcher at Rockefeller University years later. “He did it by not concentrating research grants 
narrowly on polio, but by encouraging the most basic studies of all viruses.” 

But all the money and all the research it supported didn’t seem to produce much tangible 
progress early on. Aside from improving care for victims, the nation seemed to be losing ground 
in the fight against polio. Even as the number of research dollars the National Foundation 
distributed was increasing, polio cases—which had held steady in the 1930s—began to spike. In 
1940, there were ten thousand cases. By 1945, the number had doubled to more than twenty 
thousand, where it remained for the next several years. Every summer there was an epidemic 
worse than the terrible epidemic of 1916. 

In 1952, fifty-eight thousand new cases of polio were diagnosed, one for every three 
thousand people in the United States. It was the worst polio epidemic on record; the “blackest 
[summer] in ... polio history” was how Newsweek described it. During that one terrible year, 
paralytic polio killed more children than any other communicable disease in the United States. 
Polio was becoming America’s bete noire, as dangerous as the Red Menace, and just as insidious 
—an unseen enemy within, a crippler and killer that seemed unstoppable, viciously cruel, with a 
penchant for young victims. For the new generation of parents who were busily launching the 



baby boom, polio was practically an obsession. It was their children who were dying, and their 
clamor for progress against polio grew louder and louder with each passing summer. In one 
telling incident, in 1953, Queens, New York, parents invaded and occupied the local public 
health office, demanding release of supplies of gamma globulin, an antibody fraction, which in a 
series of small trials had shown a very slight potential as a polio preventative. For desperate 
parents, a highly experimental treatment that worked only once in a while was better than 
nothing at all. 

As the number of polio cases climbed, O’Connor became increasingly impatient. He wanted 
to fight polio—create a vaccine to stop it dead in its tracks—not just study it. But the scientists 
he was supporting were spending too much time and effort debating arcane issues and the 
niceties of lab technique and making far too little headway on vaccine research. Many of them 
weren’t even sure that a vaccine was feasible. Albert Sabin, for example, was regarded as one of 
the leaders in polio vaccine research. By the early 1950s, he had already received National 
Foundation grants that totaled hundreds of thousands of dollars. But, he told O’Connor, it might 
be decades before there would even be a vaccine to test. It takes time, Sabin and other senior 
polio researchers would tell O’Connor. You can’t rush careful science. 

But time was something O’Connor did not have. It was becoming obvious that palliative 
measures were no longer a sufficient response to polio. With each passing year, there were more 
polio victims. The cost of caring for them was rising, absorbing more and more of the money the 
March of Dimes efforts raised. The 1952 epidemic alone had added forty thousand new polio 
victims to the rolls of the hundreds of thousands the National Foundation was already assisting. 
Caring for each would cost an estimated $40,000 dollars over the course of his or her life. If 
victims continued to pour in every year, the National Foundation would simply go broke. To 
O’Connor, it began to feel like the fight against polio was simply an exercise in watching the 
losses pile up. 

Some of those losses were personal. In 1950, one of O’Connor’s two daughters became 
paralyzed. She was thirty years old, a young mother of five children. “Daddy,” she said on the 
phone when she broke the news, “I’ve got some of your polio.” Then, in 1952, a heart attack 
forced O’Connor out of the office for three months while he recuperated. It was well kn own that 
O’Connor had vowed to beat polio in his lifetime. Perhaps he was simply running out of time. 
The only way to defeat polio was with an effective vaccine. But at the rate Sabin and the others 
were proceeding, there could be a million or more new victims before there was even an 
experimental vaccine. Somehow, somewhere, O’Connor had to find a new scientist to back, one 
who was less concerned with scientific rigidity and protocols and more concerned with results. 
Someone who was eager to make a name for himself and ready to take a gamble. Someone who 
wanted to defeat polio as badly as he did—now. 
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A Young Man from Pittsburgh 


At the midpoint of the twentieth century, the quest to develop a polio vaccine was stalled at a 
paradoxical roadblock: In the midst of ever expanding epidemics, researchers couldn’t get their 
hands on enough of the virus they were trying to fight. The cruel irony was that even as 
poliovirus was running amok in its natural setting, in a laboratory the virus was painfully 
difficult to grow. Researchers simply did not know how to produce quantities of poliovirus 
sufficient to support an effective vaccine research program, especially on a timetable that could 
meet the demands of the increasingly impatient Basil O’Connor. 

Even today, the first step for any scientist wishing to launch a vaccine development program 
is to collect samples of the target virus, take it back to the laboratory, and grow billions of copies 
of it under controlled conditions. Prior to the 1950s, there was certainly no shortage of 
opportunities to collect “wild” poliovirus. Any researcher who wanted to get into the vaccine 
development business could get all the virus-laden baby diapers and stool samples from 
epidemic hot sites that he or she could ever want. Research labs amassed impressive arrays of 
different disease-causing strains that they had dubbed with names like Mahoney, for the Ohio 
family from which it had been isolated, or MEF, standing for the “Middle East Forces,” in honor 
of the unfortunate young soldier who had contracted polio while stationed in North Africa during 
the Allied campaign against Rommel. But collecting virus samples was easy compared to the 
next step: growing the strains in a laboratory. Viruses, unlike bacteria, need living cells to 
reproduce themselves. At the time, most virologists used live laboratory animals, usually 
hamsters, or small rodents, for their virus work. Hen’s eggs were also used. But in the wild, polio 
is a disease that only afflicts humans; rodents do not contract the disease. Scientists had induced 
polio in monkeys, but after decades of trying; they had achieved only spotty success in infecting 
any common laboratory animals. That left monkeys as the only reliable “vector” for growing 
mass quantities of polio vaccine for research. 

Monkeys were a nightmare to work with. They were expensive, hard to procure, filthy—they 
really do like to throw their fecal matter at their captors—and would bite each other and their 
keepers. They often would arrive sick and be useless for laboratory research. But monkeys were 
the only animals available for vaccine work, and every researcher devoted countless days and 
weeks to the tedious, dirty, and sometimes dangerous task of using live monkeys to grow 
poliovirus. First they injected the monkey with poliovirus and waited until it showed signs of 
illness. Then the monkey would be “sacrificed” (killed) and a small amount of virus-containing 
fluid extracted from its ground-up spinal cord. After repeating this work dozens of times, 
researchers hoped enough virus had been harvested that serious vaccine work could finally 
begin. But vaccine testing in the laboratory was just as laborious as the virus growth process. 
Another series of monkeys was injected (this time with the experimental vaccine), followed by 
another round of waiting to see what happened. If the monkeys got sick from the experimental 
vaccine, the vaccine was dangerous, and the previous months of work were wasted. If the 



monkeys did not get ill, the researcher faced another round of experiments in which the 
vaccinated monkeys next were “challenged” with some of the viral strains that caused disease. 
Only now—if a potential vaccine prevented paralysis in the monkeys—was there a first sign that 
it might be effective. 

Assuming a polio researcher was lucky enough to reach the stage of a workable vaccine 
formulation, there still lay ahead months of verifying that the success was not a fluke by 
repeating the whole procedure in new batches of monkeys. Now the researcher was finally ready 
to test the putative vaccine in humans, with an initial trial involving no more than a few hundred 
people, perhaps only a few dozen. But even a small-scale trial would require hundreds of 
monkeys to produce enough poliovirus for the experimental vaccine. If the initial field tests were 
successful, then would come larger tests—again necessitating the use of more hundreds of 
monkeys to produce vaccine. Finally, if the researcher was lucky, years into the process, he or 
she might be ready for field trials on the scale needed to prove that the vaccine was not only safe 
in humans, but actually prevented polio. Mass field trials would involve a daunting number of 
monkeys—hundreds of thousands. And if the vaccine should be approved for commercial 
production, the numbers of monkeys became staggering. Tens of millions of monkeys might be 
needed. There would never be enough monkeys to meet the demand. As long as the only way to 
produce a potential polio vaccine relied primarily on injecting and killing monkeys, the process 
would remain maddeningly slow. 

At the end of January 1949, there came a largely unnoticed announcement that changed this 
calculus entirely. John Enders, director of Harvard Medical School’s new infectious disease 
laboratory at Children’s Hospital in Boston, reported that it was possible to easily grow 
poliovirus in a variety of tissue cultures. 

Tissue cultures were petri dishes or flasks containing cells from only one kind of animal or 
human tissue. They offered the promise of eliminating the need for whole animals for virus 
cultivation; instead, the viruses could be grown in cell cultures of the tissue type(s) they 
preferred in the wild. There had been some earlier attempts to use tissue culture for polio vaccine 
research, but these had been abandoned because it was assumed that the only tissue type that 
would support poliovirus growth was nerve tissue. But vaccine preparations that contained even 
a few nerve cells could provoke an allergic brain reaction, or even death, in a recipient. The 
conclusion had been, therefore, that nerve cell tissue cultures were simply too dangerous for 
polio vaccine work. 

Enders and his team were trying to identify what tissue types best supported the growth of 
various disease-causing viruses. His lab had been growing mumps and chicken pox viruses, first 
in chick amniotic membranes and then in various human tissue cultures. Although Enders’s 
group was not specifically interested in polio, its work was supported by the National 
Foundation, which by this time was involved in funding viral research of all kinds. The National 
Foundation support meant Enders’s team had received some samples of poliovirus. On a whim, 
one day, at the end of March 1948, one of Enders’s postdoctoral fellows decided to see what 
would happen if he infected a human tissue culture with the neglected poliovirus samples. That 
spring, he and another postdoc in the lab cultivated one of the more virulent strains of poliovirus 
on human embryonic tissue cultures composed of skin, muscle, intestinal, and connective tissue, 
all derived from miscarried fetuses. The poliovirus thrived, reversing the decades-old 
misconception that poliovirus would grow only on nerve cell cultures. 

Enders and his group published their results in a brief, understated, two-page report in the 
January 28, 1949, issue of Science. Their paper, “Cultivation of the Lansing Strain of 



Poliomyelitis Virus in Cultures of Various Human Embryonic Tissues,” was buried in the back 
pages of the magazine. But the paper’s low-key tone belied its importance. It was a true 
breakthrough: Here at last was a method for poliovirus cultivation that eliminated the need to 
infect live monkeys and avoided the use of dangerous nervous system tissue. 

Enders and the two younger scientists who were part of his team would receive the Nobel 
Prize in medicine for their revelation in 1954, but when it first appeared in 1949, their Science 
paper was ignored by almost every established polio investigator. There was, however, one 
researcher who seemed to fully appreciate the importance of the new finding. Within a few 
months of reading Enders’s paper, this earnest, young doctor—Jonas Salk—was already 
planning to retrofit his laboratory at the University of Pittsburgh to take advantage of the Boston 
scientists’ discovery. By the beginning of the following year, Salk’s lab had perfected and 
improved on Enders’s technique and started tissue culturing on a mass scale, using ground-up 
monkey kidneys suspended in a special nutrient broth. The efficiency of the new technique was 
almost beyond belief. The viral yield from one animal’s kidneys was better than what could have 
been produced from dozens or even a hundred live monkeys—and the process took a fraction of 
the time. By the time anyone noticed, the obscure University of Pittsburgh scientist was 
beginning small field trials of his own brand of polio vaccine. He had lapped the competition 
before his more esteemed peers even knew he had entered the race. The name Jonas Salk would 
soon become synonymous with the long-sought, miraculous cure for polio. 

Salk was born in New York City in 1914, the eldest son of Russian Jewish immigrants. He 
grew up in a predominantly Jewish neighborhood in the Crotona section of the Bronx. Jonas’s 
family expected him to achieve, and he did not disappoint them. When he was twelve, he gained 
admission to Townsend Harris High School, an elite competitive public high school, where he 
was “a perfectionist” who “read everything he could lay his hands on,” according to one of his 
fellow students. At fifteen, he entered City College of New York and fell in love with science. 
Putting aside aspirations to become a lawyer, he concentrated on the course work necessary for 
admission to medical school, graduating near the top of his class. He was rewarded with a 
scholarship to the Medical School of New York University, where he stood out from his peers, 
not just because of his continued academic prowess—he was Alpha Omega Alpha, the Phi Beta 
Kappa of medical education—but because he had decided he did not want to practice medicine. 
During his first-year studies, Salk became absorbed with research, so much so that at the urging 
of a professor he took a year off from medical school to study biochemistry. When he returned to 
classes full-time, he juggled his course load to include a heavy concentration in bacteriology, 
which had now replaced medicine as his primary interest. 

In the senior year, NYU medical students were allowed a two-month elective. Salk chose to 
work in the laboratory of Dr. Thomas Francis. Francis had recently joined the faculty of the 
medical school after working for the prestigious Rockefeller Foundation, where he had 
discovered the Type B influenza virus. The two-month stint in Francis’s lab was Salk’s first 
introduction to the world of virology—and he was hooked. When he graduated from medical 
school in June 1939, he immediately returned to Francis’s lab. For the nine months between 
medical school graduation and the start of his residency at New York’s Mount Sinai Hospital, 
Salk worked in Francis’s laboratory learning how to kill influenza viruses with ultraviolet 
radiation. Salk and Francis stayed in touch during Salk’s stay at Mount Sinai even though 
Francis had left NYU to direct the University of Michigan’s new School of Public Health. 
Francis even arranged for Salk to report at a research symposium on a minor innovation he had 
made in a laboratory technique that improved the recovery of influenza from cultures. 



As the end of his residency was drawing near, Salk began applying for research 
appointments. But the jobs he coveted in New York were closed to him because of the anti- 
Semitism that prevailed in so much of the medical research establishment. And Mount Sinai was 
notorious for never hiring its own interns. Disheartened and disappointed, Salk turned to his 
mentor for help. Francis did not let him down. He secured extra grant money and offered Salk a 
job. On April 12, 1942, thirteen years to the day before his polio vaccine would catapult him to 
international celebrity, Salk began work in Francis’s laboratory, assisting him on an army- 
commissioned project to develop an influenza vaccine. 

Virology was still a young science in 1942, not even a half century old. In 1895, two 
researchers working independently of each other—one in Holland, the other in Russia—were the 
first to conclude that there existed a class of mysterious disease-causing agents that were smaller 
than bacteria. The new class of noxious substance was dubbed a “virus,” a Latin word that means 
“venom” or “poison.” Forty years later, in 1935, Wendell Stanley (another eventual Nobel Prize 
winner) definitively demonstrated that the unseeable stuff was actually a living thing, a new 
category of organisms that dwelled in the shadow and between life and inert matter—seemingly 
dead until they invaded living tissues and then somehow revived to inflict disease. Even with a 
burgeoning interest in the field that the work of Stanley and others effected, the new enemy was 
still largely unknown at the time of Salk’s arrival in Ann Arbor. Nobody could even see one of 
the microscopic “beasties.” The electron microscope had just been invented, and it would be 
many years before it would make it into even the best-funded virology labs. DNA and RNA had 
not yet been discovered, and how viruses came alive and replicated inside living cells was a 
mystery. What was known was that, like the tobacco mosaic disease that Dutch and Russian 
scientists had studied, there was a series of human diseases that were apparently viral, not 
bacterial, in origin—smallpox, rabies, measles, influenza, and polio, among others—and that 
drugs that worked against bacterial diseases were ineffective against them. If drugs were useless 
against viruses, that left only prevention, specifically, vaccines. 

All vaccines rely on tricking the immune system. The vaccinologist manipulates a disease- 
causing virus so that it is no longer toxic, yet still provocative to the immune system. Millions of 
copies of the manipulated virus are placed in a solution and then injected into an individual. An 
individual’s immune system reacts to the vaccine injection as if the imposter virus in the vaccine 
were the real thing, gearing up for a full-scale attack on the invader by manufacturing antibodies. 
If the vaccine works, an individual who encounters the deadly form of the virus is already 
prepared to fight back, and the individual is considered “immune.” 

Louis Pasteur was the founder of modern immunology and the first to perfect the art of 
making vaccines. Pasteur took rabies virus directly from the spinal cord of a rabid dog and 
injected it into the brain of a rabbit; when the rabbit became sick, Pasteur took the viral fluid 
from it and injected it into yet another rabbit. He “passaged” the virus this way twenty-five times 
through a series of rabbits, weakening the virus until the rabies virus no longer could cause 
disease, but would, when injected into dogs, render them immune to wild rabies. One fateful July 
night in 1885, Pasteur was visited by a frantic Alsatian couple whose nine-year-old son had been 
bitten by a rabid dog. The couple begged Pasteur to inoculate the boy with his experimental 
vaccine even though Pasteur feared it would not work. After a ten-day course of painful 
injections directly into the abdomen, the young boy, whose death had seemed inevitable, had 
miraculously survived. With Pasteur’s success, modern vaccinology had begun. 

Pasteur’s vaccine was an “attenuated” or “live” vaccine. The virus in the vaccine was alive, 
strong enough to multiply and provoke the necessary response in the immune system, but too 



weak to cause full-blown illness. Most viral vaccine researchers in the 1940s believed that 
Pasteur’s original approach was the best way to make vaccines. A smaller group, which included 
Thomas Francis, believed in the superiority of “inactivated” or “dead” vaccines. Instead of 
engaging in the time-consuming hunt to create less virulent viral strains, these scientists would 
deliberately isolate dangerous viral strains from sick individuals, destroy the viruses’ 
“infectivity” (the ability to cause disease), with chemicals or ultraviolet radiation, and use the 
resulting “inactivated” viruses as the basis for a vaccine. As long as the killed viruses had not 
lost their “antigenicity” (ability to invoke an antibody response from the immune system), 
Francis and other inactivated vaccine proponents believed that a “killed” vaccine was every bit 
as good as a live, attenuated one, perhaps even better. 

An advantage to a killed vaccine is that the vaccine can be easily loaded with more than one 
strain of virus. Influenza, the virus that was the focus of Francis’s research, was a perfect 
candidate for a killed virus vaccine. Influenza is usually not particularly lethal, but the virus is 
highly mutable. Every year, new strains circulate the globe, and every now and then a 
particularly deadly variety surfaces. During the winter of 1918-1919, one particularly virulent 
strain of influenza wreaked havoc worldwide. At the height of the Spanish flu pandemic, people 
who had seemed healthy hours before literally dropped dead in the streets. More American GIs 
were killed by the Spanish flu than died in the trenches and the battlefields of France. As 
America entered World War II, it was a top military medical priority to develop an effective 
vaccine against a broad spectrum of influenza viruses. Francis’s ability to devise vaccines that 
could protect against more than one flu strain gave him a decided advantage. 

Under Francis’s tutelage, Salk became an expert in killed vaccine development. Within a few 
months he was Francis’s chief collaborator, often running day-to-day lab operations. He and 
Francis soon perfected an influenza vaccine that was widely used at army bases. Salk had been 
responsible for discovering and isolating one of the flu strains that was included in the final 
vaccine. But Salk chafed at his role as the junior scientist of the pair. When he and Francis 
published papers together, Salk would sometimes squabble about whose name was featured. 
(“Everyone knows who you are,” Francis would later recall him saying. “It doesn’t matter 
whether your name is first or last.”) By 1947, an impatient Salk had decided he wanted to strike 
out on his own. After three institutions turned him down, an offer came from William McEllroy, 
the dean of the University of Pittsburgh Medical School, which included a promise that he would 
run his own lab. In the fall of that year, Salk left Ann Arbor and headed for Pennsylvania. 

After Salk arrived at Pittsburgh, he found that there wasn’t nearly as much substance to 
McEllroy’s optimistic promises as he had naively believed. He had been relegated to cramped, 
unequipped quarters in the basement of the old Municipal Hospital, and his longed-for 
independence had evaporated. Salk’s appointment placed him administratively under a 
researcher who specialized in plant viruses and was uninterested in Salk’s flu work. When Salk’s 
requests for equipment and furnishings went unnoticed, Salk took matters into his own hands and 
went back to McEllroy, who secured an independent appointment for Salk to the medical school 
faculty. With McEllroy’s backing, Salk gradually annexed more of the unused Municipal 
Hospital for lab spice and secured a $12,500 grant to begin building a working virology 
laboratory from one of the numerous foundations supported by Pittsburgh’s famous Mellon 
family. With a virology lab finally starting to take shape, Salk resumed the work on influenza he 
had interrupted at Michigan. 

Then came the break that would put Pittsburgh and Salk at the forefront of the fight against 
polio. A few months after Salk arrived at Pittsburgh, Harry Weaver, the new director of research 



at the National Foundation, came to visit Salk and asked if he would like to participate in the 
National Foundation’s poliovirus typing project. 

Harry Weaver had been an assistant professor of anatomy at Detroit’s Wayne State 
University and had received grant money from the National Foundation when he was still a 
practicing researcher. In 1946, Basil O’Connor, impatient with the slow pace of vaccine 
progress, decided he needed a full-time director of research. Weaver had been recommended to 
O’Connor as having the self-assurance and take-charge attitude necessary to herd the competing 
and quarreling group of scientists that the National Foundation was funding toward O’Connor’s 
goal of developing a polio vaccine as quickly as possible. 

Weaver convened a series of roundtable meetings with the leading polio experts to acquaint 
himself with the state of polio knowledge and begin plotting a course toward a vaccine. He 
quickly realized that one of the fundamental challenges to a successful vaccine was that it would 
need to cover the full range of disease-causing poliovirus variants. By 1948, it had been proven 
that contrary to what had been supposed for decades, polio was not one, but three, distinct 
families of viruses (now known prosaically as Types I, II, and III). This meant that any 
successful vaccine would have to immunize against all three virus types. There also needed to be 
an assurance that there were no additional types of polio. Someone needed to go through each of 
the hundreds of known strains of polio and methodically classify each strain into one of the three 
known poliovirus types (or others, should they be discovered) before vaccine research could 
advance much further. 

Weaver conceived of a massive virus-typing project involving four laboratories working 
collaboratively under the direction of the National Foundation. The problem was in recruiting the 
labs. Established polio researchers were uninterested. Virus typing was scut work, the scientific 
equivalent of bean counting—dull, boring, and repetitive—a laboratory assignment usually 
foisted on subordinate researchers. There would be little reward even for a job well done. No 
great discoveries were going to come from Weaver’s project. And because Enders’s tissue 
culture discovery was still to come, typing poliovirus strains required growing the viruses that 
were to be classified in monkeys, with all their attendant problems. (Weaver estimated fifty 
thousand would be used during the three years the project was scheduled to run.) Participating 
laboratories needed to be capable of administering the equivalent of a small zoo. 

Weaver’s recruitment drive led him to Salk and Pittsburgh. Salk appeared to be an ideal 
candidate. His lab space was suitable. The many empty wings at the Municipal Hospital meant 
he had sufficient space for the large numbers of monkeys that needed to be housed on-site. He 
was a talented, though still relatively unknown, virologist, so he had the requisite skills. The only 
trick would be persuading him that engaging in the drudgery of virus typing was worth his while. 
Weaver hinted to Salk that the virus-typing project had the potential to lead to “something very 
much larger.” The hint of greater things to come, along with the $200,000 annual National 
Foundation grant that came with the project, sealed the deal for Salk. He had come to Pittsburgh 
hoping to establish himself and move up in the scientific world—of course, he would be happy 
to work for the National Foundation on Dr. Weaver’s important project. 

Salk immediately set out planning a future beyond virus typing. In August 1948, four months 
before the project was scheduled to begin, he wrote to Weaver to suggest that the next logical 
step after poliovirus typing would be polio vaccine development—and in this next endeavor the 
National Foundation should favor laboratories, like his, that were already participating in the 
typing project. He closed by suggesting that Weaver agree to support him for the next five years. 
He was anticipating a long-term relationship with the National Foundation. 



If Salk was audacious, he was also astute. In January 1949, Enders’s article about tissue 
culturing of poliovirus ran in Science. Salk was immediately intrigued and asked Weaver to help 
him secure some tissue cultures from Enders. Weaver rebuffed him: Salk’s job was to pursue 
virus typing, not to use a National Foundation grant to satisfy his own curiosity about an 
unproven technique. Weaver suggested that if Salk were so interested in Enders’s work, he 
should correspond with the Boston scientist directly—a suggestion Salk took to heart. After Salk 
contacted Enders, the Harvard scientist agreed to demonstrate the efficacy of his new technique. 
Salk sent fourteen strains of poliovirus to Enders that he had already classified by virus type. It 
had taken Salk weeks to classify the strains using monkeys. But it was only days later that 
Enders got back to Salk with his own results. Using tissue cultures, Enders had accurately typed 
each strain in a fraction of the time it was taking Salk and the other virus-typing laboratories. 

To Salk, Enders’s tissue-culturing technique was virtually magic, and its practical 
applications enonnous. If the virus-typing work could be carried out in tissue cultures instead of 
live animals, the National Foundation obligation could be fulfilled at a relatively minimal 
expense in terms of time and resources. Salk and his staff would be free to start working on 
other, more interesting projects, such as development of a vaccine. With or without Harry 
Weaver, he was going ahead. 

In December 1949, Dean McEllroy helped Salk secure a small grant from a Pittsburgh-based 
philanthropic foundation. Salk used the funds to purchase some basic equipment. He hired a 
technician and went into the tissue culture business. When Weaver came by a few months later 
to check on the progress of the virus typing, he toured Salk’s lab and noticed the new equipment 
and staff. What was going on? When Salk explained that he was switching over to tissue 
culturing, Weaver arranged for the National Foundation to start funding the tissue culture 
operation. The truth was that Weaver, in the intervening year, had come to see the benefits of the 
new technique. He had been trying to get other more senior National Foundation-supported 
researchers to switch to tissue culturing, but none were willing. When it became obvious that 
Salk was already far ahead, it simply made sense to back him. 

Weaver had also taken a shine to Salk. He began to quietly encourage him to pursue his ideas 
on immunity and start working on a vaccine if that was what he really wanted to do. Salk needed 
to finish the virus-typing project, but Weaver would make sure he got the money he needed to 
pursue a vaccine. Salk now had a powerful mentor at the National Foundation and a secure 
funding source. With his new-found support, Salk’s laboratory at Pittsburgh’s Municipal 
Hospital began to expand rapidly. Over the next three years the staff grew from a core of six 
people to fifty. The laboratory outgrew its original quarters in the former morgue and expanded 
to fill the entire basement and then the entire first and second floors. (The fourth and fifth floors 
of the hospital were the polio wards. Salk and his staff spent enough time there that these floors, 
too, were practically part of his lab.) A full-scale renovation project was underway. A conference 
room was converted to a den of laboratories. Salk’s office materialized from the former staff 
lounge. Special separate temperature-controlled rooms were created in the basement for growing 
and storing poliovirus. New, stainless steel equipment was installed. Centrifuges, benches, 
microscopes, and test tubes soon filled the remodeled rooms. 

And there were monkeys. Scores of primates filled the animal quarters that had been set up 
on the second floor of the hospital, with a staff of expert animal handlers employed to take care 
of them. Even with the switch to tissue cultures, monkeys remained at the center of Salk’s polio 
research. Once Salk’s team had perfected Enders’s tissue-culturing technique, it abandoned the 
human embryonic tissue the Harvard researchers had favored—it was difficult to procure—and 



began harvesting organs from the monkeys that were originally intended to have been infected 
live during the virus typing. At first Salk’s laboratory used monkey testes to prepare tissue 
cultures; but in early 1952, it switched to monkey kidneys exclusively. The monkey organs were 
used as the raw material of what became a tissue-culturing operation of factory-like scale and 
precision. Soon Salk’s lab was reporting viral yields from monkey tissue that were two hundred 
times greater than what could have been garnered from live animals. 

By 1953, Salk’s lab was using fifty monkeys a week for polio research. Shipments of 
monkeys arrived regularly from the special National Foundation monkey center in Hardeeville, 
South Carolina. (The demand for monkeys in polio research around the nation was so great that 
in order to guarantee a steady supply, the National Foundation had begun to import the primates 
itself directly from India and the Philippines, hiring experts in trapping, handling, and transport.) 
Inside Salk’s lab, the monkeys would be removed from their cages and anesthetized. Their 
kidneys were quickly removed and then the animals were killed by an overdose of ether. In the 
basement, technicians would take the fresh kidneys and mince them into tiny pieces with 
scissors. The mash was then placed in large stoppered flasks in a suspension of carefully 
formulated nutrient broth. After four to six days, fresh nutrient was added and the kidney tissue 
was “seeded” with one of the three types of poliovirus. In the wann incubator room—kept at 
near human-body temperature—the seeded flasks were placed on specially designed stainless 
steel shelves that resembled a minature ferris wheel. As the shelves revolved, the seeded flasks 
rotated slowly so that the poliovirus would have maximum contact with the monkey kidney cells. 
Several days later, the flasks would be removed from the incubators, and enormous quantities of 
virus would be “harvested” from each flask by a gigantic vacuum pump. Then the virus would be 
inactivated by soaking it for thirteen days in a vat of warm fonnaldehyde solution, known as 
Formalin (“cooking the virus” was how Salk liked to describe the inactivation process to 
laypersons), before being combined with similar amounts of inactivated virus of the other two 
types of polio to make the final vaccine. 

By this time, all serious polio researchers, not just Salk, had switched to monkey kidney 
tissue cultures. Even Albert Sabin, who had initially been uninterested in tissue culture, decided 
—after some National Foundation prodding—to convert his own polio research lab to monkey 
kidneys. In January 1953, he toured Salk’s lab so he could pick up some pointers on the new 
technique. 

Monkey kidneys and polio vaccine. The two were now inseparable. For better or worse, 
whatever was in the kidneys would almost certainly be in the vaccine. 
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The Vaccine that Opened Pandora’s Box 


The kidneys are two bean-shaped organs located in the back of the abdomen, nestled between 
the twelfth rib and the spine, about one-third of the way up from its base. They have important 
hormonal roles—helping to metabolize vitamin D and manufacturing erythropoietin, the 
chemical substance that world-class athletes have occasionally been accused of abusing because 
of its ability to stimulate red blood cell production. But their main function is to extract waste. 
The two organs act as the primary sewage treatment plants for the body’s circulating blood. 
Millions of nephrons, the kidney’s basic functioning unit, comprise an intricate filtration and 
absorption system that takes in a river of polluted blood, passes it through a series of cellular 
sieves, removes the waste and poisons, and returns the blood—now cleansed—to the body’s 
circulatory system. The toxins are sent downstream to the bladder to be excreted in urine. 

An association between the kidneys and urine may seem to be obvious, but the bodily fluid 
that defines the kidney is blood. The organ’s reddish-brown hue comes from its high degree of 
vascularity. It is crammed full of blood vessels, a twisting mass of veins, arteries, and capillaries. 
The kidney is awash in blood, bathed in a constant inundation. Every time the heart beats, 20 
percent of the output is sent directly to the kidney through the renal artery. In an adult human, the 
two kidneys process 425 gallons of blood daily. Cut open a kidney, and whatever is circulating in 
the blood will be found there: normal metabolites as well as chemical byproducts from drug and 
alcohol abuse, infectious agents of various kinds, and potentially toxic metabolites. Monkey 
kidneys, no less than their human counterparts, contain the same admixture of undesirable refuse. 
They are notorious reservoirs of pathogens. Remove a kidney from a monkey and you reap with 
it all of the offal circulating through the monkey’s blood—parasites, bacteria, unknown viruses 
—plus whatever microorganisms are actually living in the kidney itself. Monkey kidneys, as one 
prominent polio vaccinologist, Hilary Koprowski, put it in 1961, are loaded with “dormant” 
viruses waiting to “go on a rampage” as soon as they are harvested and used for tissue culture. 
Said another researcher, Leonard Hayflick, testifying before Congress in 1972: A monkey kidney 
is “a veritable storehouse for the most dangerous kinds of contaminating viruses.... the ‘dirtiest’ 
organ known.” 

Despite their unsavory reputation, monkey kidneys were the organs of choice for Salk and 
almost all others interested in the production of polio vaccine. Hayflick, fonnerly a senior 
researcher at the Wistar Institute in Philadelphia and Stanford University, recalls that he once 
spoke to Salk about why he and other polio vaccine researchers chose to use monkey kidneys for 
vaccine research and production. Although Salk testified before Congress in 1955 that the choice 
of monkey kidneys had been the result of a deliberate search to find the tissue that supported 
viral growth, Hayflick believes the choice of both animal and organ was made much more by 
default. “No one sat around the blackboard and listed the options. It was simply common sense,” 
he says. Human tissues such as Enders had used in his 1948 experiments were difficult to 
procure on a large scale, but every lab working on polio had a large supply of monkeys. In labs 



like Salk’s and others, there were “tons of monkey kidneys downstairs,” Hayflick says. Of all the 
organs one could use for tissue culturing, the kidneys were also the easiest to obtain. Kidneys, as 
opposed to other large organs (the heart and lungs, for example), were both discrete and readily 
accessible. According to Hayflick, “a seventh-grader could see it.” All one had to do was to 
anesthetize the monkey, lay it face down and make a deep longitudinal cut up the monkey’s 
spine. After peeling back the monkey’s flesh and muscles, the kidneys were easily visible. A few 
quick snips and the organs were removed. 

Because it was easy and because they were already using the animals, Salk and other 
researchers turned to fresh monkey kidneys for their vaccine work: virus production, antibody 
measurements, potency testing—almost all aspects of the research were switched to monkey 
kidney tissue cultures. Demand soared, and thousands upon thousands, almost all of them rhesus 
monkeys from India, were imported annually into the United States for polio research. Two 
hundred thousand rhesuses alone were required in 1955, the first year of full-scale commercial 
polio vaccine production. 

Despite its diminutive stature and appealing face, the rhesus monkey is known for its nasty 
temperament. The animals scratch and bite, behavior that is all the more dangerous because they 
carry viruses that are dangerous to humans. In 1932, William Brebner, a promising 
bacteriologist, was bitten by a rhesus monkey at the Rockefeller Institute laboratories in New 
York City and died seventeen days later from a paralytic disease that immobilized his legs, then 
the rest of his body until he was finally no longer able to breathe. He choked to death. Albert 
Sabin, then a young researcher who had just started work at the institute, determined that 
Brebner’s death was caused by an unknown, new virus that had stripped the protective myelin 
sheathing off his nerve cells. The new virus was dubbed Monkey B, in homage to its first victim, 
and has remained a threat to laboratory workers ever since. A researcher at the Yerkes Primate 
Center in Atlanta died of the disease as recently as 1997. She had inadvertently been splashed in 
the eye with urine from an infected monkey. 

In the 1950s, as far as anyone knew, B virus was the only dangerous virus monkeys carried. 
But as Salk and other polio researchers began monkey kidney tissue culturing in earnest, it soon 
became apparent that rhesus monkeys harbored many other exotic viruses. Seemingly healthy 
monkeys were killed, their kidneys removed and minced, and the chopped-up tissue placed into 
nutrient-filled bottles to initiate tissue cultures. Then the cultures began to visibly degenerate. 
Whereas healthy tissue cultures could be expected to grow smoothly along the walls of the glass 
containers, these monkey kidney cultures would often clump together and fonn irregular clusters. 
Other times they would form spindly appendages that would waver like feathers if the tissue 
culture bottle were shaken. Sometimes whole clumps of dead tissue would simply slough off the 
side of the bottle and float lifelessly in the nutrient medium. Under an ordinary light microscope 
—the only kind available at the time in their laboratories—researchers could not see the viruses 
responsible for the bizarre growth and tissue death. But they could see the devastation (called the 
cytopathic effect, or CPE) that the viruses caused within individual cells: some caused gaping 
holes, called vacuoles, in the cellular cytoplasm; others caused abnormally enlarged “giant” cells. 
Infection by others caused the cells to bunch up in grapelike masses of tiny, queerly shaped cells, 
or cells with obliterated nuclei. There was only one possible source for the viruses—the monkey 
kidneys used to make the tissue cultures. 

Most efforts to screen kidneys for unwanted viruses proved ineffective, and the continuing 
viral infection of kidney cell cultures became a constant source of frustration for all polio 
researchers. Infected cultures couldn’t be used to support poliovirus growth. Researchers would 



have to scrap them and begin anew. One researcher estimated that, depending upon the 
manufacturer, from the late 1950s to the 1970s, at least 25 percent and perhaps as much as 80 
percent of the monkey kidneys processed for vaccine manufacturing was tossed out because of 
viral contamination. 

Even with all their problems, monkey kidney tissue cultures were perceived as a boon, not a 
potential biohazard. By being the first to exploit the Enders tissue culture discovery, Salk 
leapfrogged all other polio researchers. Enders, who would have had several years’ head start on 
every other polio researcher if he had chosen to put his discovery to work, wanted no part in 
vaccine development and the entanglements with the National Foundation it entailed. Albert 
Sabin would not fully utilize the new tissue culture technique for his own vaccine research 
before the mid-1950s. Another potential rival was a Lederle Laboratories group working full¬ 
time on a vaccine, but the team would spin its wheels for several years in an unsuccessful 
attempt to get chick embryos to support poliovirus growth. Thanks to his monkey kidneys, Salk 
finished his virus typing responsibilities in mid-1951, several months ahead of schedule. He 
immediately turned his laboratory to research on a vaccine. 

During the winter of 1951-1952, Salk perfected his technique for poliovirus inactivation after 
studying hundreds of variations. By springtime, he had prepared enough vaccine to begin small- 
scale field trials. During the summer of 1952, more than 150 children were inoculated with 
Salk’s first experimental polio vaccine. That fall, Salk analyzed the results. The vaccinations 
were an unqualified success, as far as he could detennine. Meanwhile, only Harry Weaver and a 
few other top National Foundation officials knew what Salk was up to. 

In January 1953, Weaver asked Salk to come to an invitation-only meeting of the National 
Foundation’s Immunization Committee in Hershey, Pennsylvania, and report on his vaccine 
tests. The Immunization Committee consisted of twelve of the country’s leading polio virologists 
and four National Foundation representatives. The committee had been meeting since the spring 
of 1951 and was charged with steering the National Foundation’s course toward a vaccine. Salk 
would be the “new boy” at the two-day conclave, and the report of his field trials was guaranteed 
to be a surprise. Weaver, Basil O’Connor, and Tom Rivers, the rather crusty chainnan of the 
National Foundation’s Committee on Research, were the only attendees who had any knowledge 
of how far Salk had progressed since he had finished his virus-typing work a year and a half 
before. It was after lunch on the first day that Salk announced his field trial results: 161 people 
had been injected with a Formalin-inactivated poliovirus vaccine. No one had been injured, no 
one had contracted polio, and antibodies in all subjects had been demonstrably increased. It 
looked as though the young Pittsburgh doctor had a potentially workable polio vaccine. 

When Salk completed his presentation, the room divided into opposing camps. National 
Foundation administrators and officials from the public health establishment wanted to push 
ahead and start a much larger series of experimental inoculations. “Why don’t you get busy and 
put on a proper field trial?” demanded Joseph Smadel, the head of the Communicable Disease 
Division at the U.S. Army’s Walter Reed Hospital. On the other side were most of the virologists 
in attendance, several of whom came to the unpleasant realization that the quiet Dr. Salk, whom 
they had largely ignored at previous gatherings of polio researchers, had suddenly surpassed 
them with an alacrity that was as unwelcome as it was unexpected. This group found Albert 
Sabin—who was just beginning his own work on a live virus vaccine—as its chief spokesperson. 

Sabin had been studying polio for almost twenty years. He was regarded as one of the 
country’s senior experts on the disease and was outspoken in his belief that a killed vaccine was 
unworkable. Sabin had a fearsome reputation; he was a ferocious debater and could take apart 



the research of others, poking holes in almost every aspect of their theories. (One researcher, 
Stanley Plotkin, would later say that “debating with Dr. Sabin is very much like getting into a 
bear pit. One does not come out in exactly the same shape as one went in.”) Sabin was also 
openly hostile to Salk, perhaps accurately guessing that Salk was about to challenge him for 
ascendancy in the polio world. After Salk had concluded his presentation, Sabin mounted a full- 
scale offensive, engaging in a piecemeal demolition of his presentation. Salk’s studies were 
inconclusive—the boosts in immunity he had demonstrated among his volunteer children proved 
nothing, since the children had all been previously exposed to polio. To have validity, tests 
would have to be performed on subjects with no history of exposure. Salk’s antibody data, 
derived from monkeys, were equally confusing; figuring appropriate levels of vaccine dosages 
for humans would therefore be a vexing problem. Surveys of representative populations would 
need to be undertaken, a lengthy process by Sabin’s estimation. Then human antibody levels 
would need to be correlated back to antibody levels in the laboratory. It would take ten or fifteen 
years’ work before a killed-virus vaccine of safe and effective dosage levels could conceivably 
be ready. 

Basil O’Connor sat through the Hershey meeting without saying much while the scientists in 
the room debated Salk’s results. Despite the objections of Sabin and some of the other 
virologists, O’Connor must have liked what he heard. The National Foundation swiftly put its 
full weight behind Salk. Here, finally, was a polio researcher who had accomplished something. 

But O’Connor still had the virologists on the National Foundation’s Immunization 
Committee to contend with. In theory, the National Foundation wasn’t supposed to back any 
vaccine without the committee’s blessing. And most of the virologists on the committee were not 
predisposed toward Salk. When news about his putative vaccine leaked out in early 1953, Salk 
became the subject of intense media interest. Articles about the “Salk vaccine” and its discoverer 
soon were featured regularly in the nation’s newspapers. Most of the articles seemed to suggest 
that, at long last, thanks to the industrious doctor from Pittsburgh, a vaccine was at hand. To 
some on the Immunization Committee, this kind of news media attention was unseemly; Salk 
appeared to be a publicity hound, not a serious researcher. It didn’t help matters much that Salk 
sometimes sounded flippant. (Why had Salk decided to devote his life to research? Time asked 
him. “Why did Mozart compose music?” was Salk’s reply.) Moreover, most of the virologists on 
the committee shared Sabin’s preference for a live-virus vaccine; they doubted that a killed 
vaccine was safe or effective. (“Kitchen science” was the derisive tenn that Sabin, a member of 
the committee, used to describe Salk’s inactivation procedure.) Salk’s public reassurances that he 
would assume “personal responsibility” for its safety were no substitute for hard scientific 
evidence, especially since Salk had deliberately chosen the most virulent polio strains he could 
find to put into his vaccine. (In one famous quote Salk, with more than a touch of hubris, said to 
Life that his vaccine “is safe, and it can’t be safer than safe.”) And even assuming that the 
vaccine was safe, there was no reason to believe that it conferred anything beyond transient 
immunity. 

Rather than attempting to mollify skeptical members of the Immunization Committee like 
Enders and Sabin, O’Connor decided to sidestep them. In May of 1953, the National 
Foundation’s Research Committee chair, Tom Rivers, convened the first meeting of a decidedly 
different panel of experts who had been invited to form the National Foundation’s new Vaccine 
Advisory Committee. This group purposely excluded polio experts. Rivers and Joe Smadel, who 
had both decided several months earlier that Salk’s vaccine was the quickest way to beat the 
nation’s annual polio epidemics, were the only virologists on the committee. The rest of the new 



committee’s members had expertise only in public health. The primary interest of these new 
members was polio prevention. Unlike the Immunization Committee, they had no interest in 
debating fine points of virus theory. What they wanted was a vaccine. Not surprisingly, under the 
forceful leadership of Rivers and Smadel, the new Vaccine Advisory Committee quickly decided 
that a nationwide test of Salk’s vaccine should be undertaken during the next polio season—the 
spring and summer of 1954. 

With the go-ahead from O’Connor and the National Foundation for mass tests, the next task 
was to find a manufacturer capable of producing sufficient quantities of vaccine. Hundreds of 
thousands of doses would be required—many times more than Salk could produce himself in 
Pittsburgh. The National Foundation had an exclusive deal with Parke, Davis and Company in 
Detroit to produce all of the vaccine needed. But once it started production, the company 
encountered difficulty following Salk’s inactivation formula. That led O’Connor to recruit more 
manufacturers. Five pharmaceutical companies, representing some of the leading drug 
manufacturers in America at the time, responded to O’Connor’s call: Eli Lilly, Sharpe and 
Dohme, Cutter Laboratories, Wyeth Laboratories, and Pittman-Moore. 

At a meeting in November 1953, O’Connor informed the manufacturers that anyone who 
agreed to produce vaccine for the field trials had to supply it to the National Foundation at cost. 
But once the vaccine was licensed, companies would be free to charge their standard markup of 
300 percent. How much would it cost the companies in royalties and patent fees, someone 
wanted to know? Nothing, O’Connor explained. As a nonprofit, philanthropic organization, the 
National Foundation forbade researchers from patenting or receiving royalties from discoveries 
made as a result of its research grants. There would be no up-front fees. Now everyone was 
interested in producing Salk’s vaccine. “That was some meeting,” O’Connor later said. “I asked 
one of the company presidents, just for fun, how effective the stuff [Salk’s vaccine] would have 
to be for him to want to sell it to the public. He said, ‘Oh, maybe 25 percent.’ And someone else 
said, ‘Perhaps 15 percent.’” O’Connor was in his own words “stupefied” by the response to his 
offhand inquiry. The manufacturers were willing to sell to a desperate public—for a hefty profit 
—a vaccine that they believed might fail 75 or 85 times out of a hundred. The meeting ended 
with an agreement that all manufacturers would try their hand at producing Salk’s vaccine, some 
no doubt eagerly anticipating future windfalls should the field trials be successful. 

At the same time the National Foundation was recruiting additional manufacturers, it also 
decided to reach out to the federal government. The Eisenhower administration, which had 
displayed a laissez-faire attitude toward health care in general, had shown little interest in the 
battle against polio, hoping instead that the National Foundation would solve the problem. There 
was some justification for this hands-off attitude. Strictly speaking, the National Foundation’s 
planned field trials were a private affair. Since the vaccine being tested was still an experimental 
product and was not being offered for sale, there were no federal licensing requirements attached 
to it. But O’Connor, Rivers, and a few other forward-thinking National Foundation officials 
realized that there was one obligation related to polio vaccine from which the federal government 
could not escape. Sooner or later, a vaccine would prove to be effective, and the pharmaceutical 
houses would want to sell it. But only the National Institutes of Health—not the National 
Foundation—could license a commercially distributed drug or vaccine. 

Responsibility for the regulation of biologic products, including vaccines, had been given to 
the federal government in 1902 after a contaminated antidiphtheria preparation had left several 
St. Louis children dead from tetanus. Under the law, which was essentially unchanged five 
decades later, the Public Health Service was responsible for licensing and prescribing regulations 



for any biologic product that was bought or sold within the United States. In 1937, responsibility 
for administering the law had been assigned to the brand-new Laboratory of Biologies Control 
(LBC), which had been established as a division of the National Microbiological Institute, one of 
the seven scientific “institutes” that, at the time, made up the National Institutes of Health. In 
practical terms, the LBC held the power to recommend that the Health, Education, and Welfare 
secretary approve or reject any new biologic, including Salk’s vaccine. And once a new product 
was approved for the market, the LBC was responsible for safety testing and any other 
evaluations mandated before individual lots of the product could be released to the public. In 
effect, the LBC was the only federal watchdog to ensure that the drugs and medicines consumed 
by the American people met the law’s triple imperative of “safety, purity, and potency.” Despite 
this enormous responsibility, the LBC was still a small laboratory in 1954. It had only forty-five 
employees and an annual budget of roughly $300,000. There were few professional scientists at 
the LBC; only ten staff members had medical or advanced scientific degrees. Most were lab 
technicians and clerical employees. 

The National Foundation hoped that if the LBC became involved during the field trial stage, 
licensing the vaccine would proceed more smoothly. Federal scientists and bureaucrats would 
become familiar with the new vaccine, would have seen it work, and hopefully would be more 
inclined to approve it swiftly. With that in mind, the field trial design assigned the FBC the lead 
safety role: Every batch of commercially produced vaccine used during the field trials was to 
undergo independent safety testing at the LBC labs in Bethesda, Maryland. Salk would also test 
each batch in his laboratory in Pittsburgh, as would the manufacturers themselves. The problem 
with this arrangement was that there were few in the LBC with experience or expertise in polio. 
The NIH decision in the 1940s to cede polio research to the National Foundation had left the 
Public Health Service unfamiliar with vaccine science and unprepared to independently evaluate 
the new product. “Nobody in the Public Health Service knew anything about polio,” the National 
Foundation’s Rivers would later complain. “We had an awful time teaching them about polio.” 

The new partnership between the Laboratory of Biologies Control, Salk, and the National 
Foundation was strained from the start. LBC scientists were leery of Salk’s claims that his 
prescribed inactivation procedure, if followed correctly, would result in neutralization of every 
single one of the countless millions of viral particles contained in a batch of vaccine. On the 
National Foundation side, there was a feeling that the federal scientists were nitpickers bent on 
causing unnecessary delays. Four of the five new vaccine manufacturers who had expressed 
interest to O’Connor the previous November had come on board by the winter of 1953-1954 and 
started to produce vaccine along with Parke, Davis. (Sharpe and Dohme had elected not to 
participate.) But the new manufacturers were suffering from the same production difficulties that 
Parke, Davis had encountered the previous year. Rivers and Salk would review the affected 
manufacturer’s production records (called “protocols”) and sound reassuring. Nothing was 
wrong with the technique; it was the execution that was flawed, a missed step here or there that 
could be corrected. The federal scientists were not so sure. They continually pushed for more 
testing, especially since some laboratories could not seem to inactivate polio with any 
consistency. Batches of supposedly dead poliovirus were frequently turning out to still be 
virulent, an alarming sign that at some of the manufacturers all was not well. 

In March 1954, the vaccine manufacturing pool was winnowed from five to two. Wyeth, 
Pittman-Moore, and Cutter Faboratories had completed only a few preliminary batches of 
vaccine and were judged to have not yet accumulated enough experience to be reliable 
producers. That left Parke, Davis and Eh Filly, based in Indianapolis. On Sunday, March 21, 



1954, the LBC cleared for release the first-ever commercially produced batch of polio vaccine. 
Two cartons of vaccine were flown from Pittsburgh and delivered to Salk. Some of the vials 
were flown to Washington. Basil O’Connor himself received one of the first injections. 

Then came near disaster. 

Monkeys at the NIH, which had been injected with just completed vaccine from both Lilly 
and Parke, Davis, had contracted polio. According to the NIH, the vaccines contained live, not 
dead poliovirus. William Workman, director of the LBC, was outraged and threatened to 
postpone the field trials indefinitely until Salk’s entire inactivation process could be rechecked. 
Even if the tests did go forward, he insisted on a dramatic increase in safety testing: 350 
monkeys—a sevenfold increase—would have to be injected and sacrificed and their tissues 
microscopically examined before any vaccine lot would be cleared by the LBC. 

Now it was National Foundation officials’ turn to be angry. Meeting Workman’s demands 
would be onerous and expensive (monkeys cost fifty dollars each) and unnecessarily time- 
consuming; they would end any prospect of national field trials beginning in 1954. There 
followed some tense and heated meetings in which the National Foundation officials and the 
NIH scientists jawed at each other. (At one point, Rivers grew fed up with the NIH’s assistant 
director, James Shannon, lecturing him about statistics on safety testing and yelled at Shannon: 
“I’ve been making vaccines all my life. As far as I’m concerned, you can take your pencil and 
paper and shove them up your ass.”) 

Then a compromise was reached. Rather than increase the number of monkeys tested, it was 
decided it was more important for manufacturers to demonstrate consistent reliability. Eleven 
consecutive batches of demonstrably safe vaccine would have to be produced in order for any 
one batch within that series to pass. The new rule was “one strike and you’re out.” The other 
safety change was that the LBC would subject all production to much greater oversight. Parke, 
Davis and Eli Lilly would have to report on every single vaccine lot they produced—including 
the ones they had to discard—not just the ones they believed were successful. Unfortunately, 
after the field trials were over, the LBC’s stringent oversight of polio vaccine manufacturers was 
abruptly discontinued. 

With this last hurdle overcome, Salk’s vaccine was finally cleared for national testing. At 
nine o’clock on Monday morning, April 26, 1954, six-year-old Randy Kerr, from Falls Church in 
Fairfax County, Virginia, received a shot and became America’s first “polio pioneer”—one of 
almost 2 million grade-schoolers in forty-four states inoculated either with Salk’s vaccine or with 
identically tinted cherry-soda-red placebo during the next three months. The field trials were the 
biggest medical experiment the nation had ever seen—and in keeping with so many of the 
National Foundation’s endeavors, they were staffed almost entirely by volunteers, proof of the 
national commitment to the defeat of polio. An entire army went into battle that spring and 
summer: two hundred thousand lay volunteers were dispatched into 14,000 schools with 50,000 
teachers enlisted to assist in the trials. Two hundred and seventeen local public health 
departments helped collect data. Twenty thousand doctors, supported by 40,000 nurses, 
administered inoculations. Blood samples were drawn from 40,000 of the participating children 
so that changes in antibody levels could be measured. Two million test tubes of blood were 
eventually screened at twenty-seven laboratories. 

Thomas Francis, Salk’s old mentor, lent his considerable scientific expertise and reputation to 
the National Foundation and agreed to act as the impartial scientific arbiter of Salk’s vaccine. 
Detailed reports on every participating child were sent to Francis and a troop of evaluators at the 
special Poliomyelitis Vaccine Evaluation Center in Ann Arbor, which had been established with 



an $850,000 National Foundation grant. Working out of the former University of Michigan 
maternity hospital, where two of Salk’s sons had been born, Francis and his 120-person staff 
spent eight months analyzing a mountain of results. Some 140 million separate items of raw data 
were tabulated on 15 million IBM punch cards so that Francis could render final judgment on the 
vaccine trials. 

Meanwhile, hostilities between Salk and most of the other live vaccine adherents continued 
unabated. Sabin, in particular, had become Salk’s nemesis, a role he would play for the rest of 
his life. At every opportunity—before the press, at scientific conferences, even in appearances 
before Congress—Sabin would suggest that Salk’s vaccine was not safe and not effective, and 
that the nation was foolhardy to rush to embrace it. The disagreement between the two simmered 
openly at an international polio conference held in Rome in September 1954. Sabin was already 
planning to produce his own experimental vaccine; only his would use live polioviruses, not 
killed ones. At the conference, his recurring criticisms of Salk were bolstered when a 
vaccinologist from Sweden, Dr. Sven Gard, announced that he believed that Salk’s inactivation 
theory was “fundamentally wrong” and reported that he had found that if poliovirus were totally 
inactivated by Fonnalin, it was no longer antigenic—meaning that if Salk’s inactivated vaccine 
were inducing antibodies, it actually must still contain residual amounts of live poliovirus. Later, 
at the same conference, Sabin and Salk were asked by Tom Francis if they had concerns about 
possible allergic reactions to the monkey kidney tissue that might be in each of their vaccines. 
Salk dismissed the problem outright, while Sabin attacked his rival’s vaccine, saying that since 
Salk’s vaccine, unlike his, would require a number of booster shots, it increased the potential 
exposure to monkey kidney tissue and therefore posed greater risk of allergic reactions. 

Allergies aside, there was another potentially significant and almost totally overlooked 
problem with Salk’s vaccine—the very real possibility that viruses other than polio could, at 
times, contaminate it. Full-scale vaccine production for the field trials had started the previous 
winter and spring, and right away unwanted simian viruses began cropping up in the monkey 
kidney tissue cultures used for the production and safety testing of the vaccine. At Eli Lilly, a 
researcher named Robert Hull begun cataloguing the new monkey viruses that were confounding 
vaccine manufacturers and private researchers alike. Hull devised a systematic classification 
system for the new viruses based on the characteristic damage they did to cells. The first one, 
dubbed SV1 (for its status as the first simian virus characterized) was isolated in early February 
1954, after it had destroyed 17 percent of the safety-test tissue cultures that had been set up at Eli 
Lilly. SV2 was isolated at the end of August, just prior to the start of the 1954 Rome conference. 
By the spring of 1955, Hull had identified eight new simian viruses from monkey kidney tissue 
cultures. (Eventually, by 1958, the number would increase to twenty-eight. All of them, Hull 
reported, had come from monkey kidney tissue cultures used for polio vaccine production.) The 
problem was not confined to Eli Lilly. Parke, Davis was reporting contamination problems, as 
were some of the manufacturers whose vaccine would end up not being used during the field 
trials, including Cutter and Pittman-Moore. The NIH’s testing laboratory in the LBC was finding 
them; so was the lab at Walter Reed Hospital. 

It is doubtful that Hull’s work was a secret to the Rome conferees. The world of polio 
virology was intimate. It lacked rigid barriers separating scientists who worked in the private and 
public sectors. Virologists, even when they were rivals, would freely share notes with one 
another. Hull’s viruses certainly were no secret to Sabin. Sabin had provided Hull with antiserum 
—blood from animals that contained antibodies specific to the simian viruses Hull was 
researching—so that Hull could perform various tests on the viruses. If Sabin was worried about 



monkey viruses in Salk’s vaccine, he didn’t say so in Rome, even though Francis’s question 
about the possibility of monkey kidney tissue residues in the final vaccine certainly provided him 
with an opening to impugn the safety of Salk’s vaccine in this regard. Perhaps he felt that 
attacking his rival’s vaccine in public as possibly being contaminated with simian viruses made 
little sense. After all, in Salk’s inactivated vaccine any unwanted viruses were presumably dead, 
destroyed in the same fonnaldehyde bath that inactivated the poliovirus. Presumably in his own 
live, attenuated vaccine, they would still be alive. 

On February 22, 1955, five months after the Rome conference and a few weeks before 
Francis was to announce the results of his evaluation of the field trials, Jonas Salk was the 
subject of a special edition of Edward R. Murrow’s famous CBS television news broadcast, See 
It Now. Murrow traveled to Salk’s office in Pittsburgh for the half-hour show, which was billed 
as an interim report on the polio vaccine. Salk sat behind his desk, which held a huge circular 
rack of test tubes and a microscope. Behind him was a bookcase full of thick volumes. With his 
white lab coat and his thick-rimmed black glasses, Salk seemed to embody the 1950s image of 
the doctor. He spoke in a calm, reassuring, yet authoritative voice, as if he were lecturing to the 
local PTA. His responses to Murrow’s questions—which were all friendly—were carefully 
formulated, deliberate and lengthy, punctuated by pauses that suggested careful reflection. Many 
of his answers were almost soliloquies and had a somewhat rehearsed (or at least oft repeated) 
quality about them. Throughout the program, Salk seemed to take pains to be modest and self- 
effacing. He denied feeling any particular exultation or pride at the prospect that his vaccine 
would work. It had been, he said, two and a half years of drudgery and hard work. At the end of 
the program, he made a lengthy recitation of thanks to almost everyone, it seemed, who could be 
linked even tangentially to the vaccine, including John Enders, Louis Pasteur, and the inventor of 
the hypodermic needle. He finished the interview by insisting his vaccine had been merely “an 
historical accident, just an occurrence, just in the course of a day’s work, so to speak.” As was 
his habit, Murrow listened attentively with his chin propped atop his right hand, from which a 
cigarette dangled. 

Two-thirds of the way through the program Murrow looked up from his cigarette and said: 
“The only thing I know about this vaccine is that it starts with a monkey’s kidney and it ends up 
going into a child’s arm. Could you explain a little to us the process in between?” The question 
was an occasion for a lengthy explication by Salk of the entire vaccine manufacturing process, 
beginning with one of several strained metaphors that Salk employed throughout the half-hour. 
“Just as you know,” he told Murrow, “that corn grows best in Iowa, and cotton grows best in the 
South and rice grows best in the fields of China, so it was found that the poliomyelitis virus 
grows best in monkey kidney.” Without missing a beat, Salk produced a petri dish containing a 
rhesus monkey kidney, which he said had just been removed from a monkey. Salk spent the next 
several minutes demonstrating the tissue culture and virus growth processes—complete with a 
Waring blender, which he used to mince up the kidney on camera. 

Then came a surprising assurance from Salk: The monkey kidneys used to produce polio 
vaccine were free of contamination. “One of the reasons this particular method of growing virus 
for vaccine is most satisfactory is because it is possible with a microscope—through the glass— 
to examine the cells to be sure that there are no other agents, either viruses or other hannful 
influences, present. So that these cells are in a good state of health at the time we shoot the 
[polio] virus in.” Picking up on Salk’s earlier farming metaphor, Murrow quipped in response: 
“That’s to be sure there are no cornstalks in the cotton field, is that right?” Not to be outdone 
Salk replied, “That’s right. No boll weevil or anything else like that.” 



The reality, however, was far different than Salk’s reassurances suggested. His monkey 
kidneys—and everyone else’s—were crawling with “boll weevils,” monkey viruses that were not 
visible under the ordinary light microscopes used by Salk and the vaccine manufacturers and 
whose CPE might not become apparent for weeks. Like every other vaccine researcher at the 
time, Salk was forced to throw out hundreds of kidney tissue cultures that had spontaneously 
degenerated because of simian virus contamination. Salk may have believed that all the affected 
kidneys were discovered this way and that they were discarded rather than used to produce 
vaccine, but this was not true. As Robert Hull later discovered, the screening techniques and 
observation periods that Salk and the vaccine manufacturers employed were not capable of 
always catching the contaminants. It was inevitable, Hull concluded, that virally contaminated 
monkey kidneys at times were used to grow vaccine and that monkey viruses sometimes were 
slipping through undetected into the final vaccine. 

The truth is that Salk and most other researchers regarded the monkey viruses more as a 
nuisance than anything else. In their minds, either the monkey kidneys were so grossly infected 
that they couldn’t support polio-virus growth, or they were not, and were therefore perfectly 
acceptable for vaccine production. If someone proved, after the fact, that some kidneys had been 
contaminated and that meant a few simian viruses had snuck through into the final vaccine, what 
of it? Maurice Hilleman, who directed Merck’s vaccine research for three decades and was 
awarded a National Medal of Science in 1988 for developing a variety of vaccines, summarized 
the prevailing attitude: “You didn’t worry about these wild viruses,” said Hilleman. “It was good 
science at the time.” According to Julius Youngner, Salk’s longtime assistant at Pittsburgh, Salk 
shared that view. Viral contamination of the kidneys simply wasn’t an issue to him, Youngner 
says. Perhaps Salk assumed the self-evident: If formaldehyde could kill a virus as potent as 
polio, surely it would wipe out any “passenger” microorganisms that might sneak into the 
vaccine, whether they were bacterial or viral. 

But formaldehyde, as it turned out, was not nearly as effective as Salk and everyone else 
thought. Several companies had already begun full-scale production of Salk’s vaccine. Despite 
Salk’s reassurances to Murrow, none of them had effective procedures to ensure there were no 
unwanted monkey viruses in the final doses. Tens of millions of those doses would prove to be 
contaminated. 
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Triumph and Disaster 


On the morning of April 12, 1955, on the tenth anniversary of the death of Franklin Delano 
Roosevelt, Thomas Francis stood before a packed auditorium of scientists, public health 
officials, and medical dignitaries in the University of Michigan’s Rackham Hall and began 
reading from the lengthy analysis he had conducted of the previous summer’s field trials. Salk’s 
vaccine, he had concluded, was an unqualified success. As the official press release that 
accompanied Francis’s report succinctly put it: “The vaccine works. It is safe, effective, and 
potent.” Within minutes of Francis’s pronouncement, the news about the field trial results was 
being carried coast to coast by wire services and radio and television newscasts. Across the 
nation, there were spontaneous celebrations. Church bells rang, fire whistles whined, and 
business came to a halt as the news spread. The mayor of New York City interrupted a city 
council meeting to announce the news, adding, “I think we are all quite proud that Dr. Salk is a 
graduate of City College.” By the next morning, politicians around the country were falling over 
themselves trying to figure out ways they could congratulate Salk, with several suggesting 
special medals and honors be awarded to the Pittsburgh researcher. In the Eisenhower White 
House, plans were already afoot to present Salk a special presidential medal designating him “a 
benefactor of mankind” in a Rose Garden ceremony. 

Around the world, the news prompted an immediate international rush to vaccinate. Israel 
had committed to the Salk vaccine just days before the Francis report was released, and now 
Canada, Sweden, Denmark, Norway, West Germany, the Netherlands, Switzerland, and Belgium 
all announced plans to either immediately begin polio immunization campaigns using Salk’s 
vaccine or to gear up to quickly do so. Overnight, Salk had become an international hero and a 
household name. His vaccine was a modem medical miracle. 

There remained only the question of a government license for the vaccine. A few days prior 
to the April 12, 1955, announcement, the National Institutes of Health had asked a distinguished 
group of physicians, public health officials, and virologists to sit as an ad hoc “Licensing 
Committee.” Despite the intense pressure to immediately license the vaccine, the NIH had to 
engage in (or at least appear to engage in) its own independent consideration before it told 
manufacturers they could begin commercial production. The Licensing Committee’s unbiased 
evaluation and imprimatur would ensure that Salk’s vaccine had received the scrutiny that any 
other federally regulated medical product was expected to endure. The fifteen-member 
committee included Albert Sabin, Salk’s chief detractor, along with other notable disparagers of 
Salk’s vaccine. Supporters of Salk, such as Walter Reed’s Joseph Smadel, were included as well. 
Other members predisposed to the new vaccine included a representative from the National 
Foundation, as well as Francis and his deputy at the Vaccine Evaluation Center. William 
Workman, chief of the Laboratory of Biologies Control, who had been dubious all along of some 
of Salk’s claims, chaired the committee but did not vote. 

As Francis’s announcement in the crowded hall concluded, Workman and the committee 



convened in a nearby hotel room. The conclusion of the Licensing Committee was expected to 
be swift, and it was expected to be favorable. Standing by in Washington, D.C., on an open 
phone line was Oveta Culp Hobby, the secretary of Health, Education, and Welfare. The plan 
was for the Licensing Committee’s approval to be relayed from Workman in Ann Arbor to 
Surgeon General Leonard Scheele in Washington, who, by law, had authority over standards for 
biologic products. He, in turn, would immediately deliver a recommendation to Hobby to license 
the vaccine, since only the secretary held the authority to actually license a product. All of this 
was to be accomplished by 4:00 p.m. so that Mrs. Hobby could sign the manufacturing licenses in 
front of a cadre of assembled press and photographers who had been alerted to be on standby for 
the event. 

Back in Ann Arbor, however, the committee proved to be less complaisant than originally 
contemplated. It took the committee more than two hours to grant approval. Sabin, as had been 
the case for the previous two years, was once again the lead proponent of postponing use of 
Salk’s vaccine until further study. In the end, however, the committee voted unanimously to 
recommend licensing the Salk vaccine. But the delay meant that Secretary Hobby’s press event 
was canceled. When she finally received the official recommendation from the Licensing 
Committee, it was 5:15. The press and photographers were gone; only Scheele and a few other 
staff members of the Public Health Service were present. 

The two-hour debate may have ruined the show in Washington, but given the Licensing 
Committee’s mandate to review Francis’s entire fifty-page report and the thirty-page production 
records (manufacturing “protocols”) for each of the forty lots of vaccine the manufacturers had 
presented as ready for release, the committee’s consent was astonishingly expeditious. Salk’s 
vaccine probably received the swiftest government endorsement ever granted, before or since, 
for any medical product. 

During its meeting, the Licensing Committee also heard from Workman that there had been a 
change in LBC regulatory philosophy. Given the expected demand for vaccine, speedy 
government approval, not rigid government oversight, was now the order of the day. Gone was 
the procedure used during the field trials—a stringent triple check (tests at the manufacturer, the 
NIH, and Salk’s lab) of every lot. Instead, LBC clearance of lots would be based primarily upon 
review by two LBC scientists of the written protocols submitted by the manufacturers; 
occasionally, the agency would conduct some spot tests on its own. Gone also was the 
requirement that manufacturers prove they had produced eleven consecutive passing batches 
before any one of those batches could be cleared. Failing batches were no longer reported—if 
there were problems at vaccine plants, no one outside of those plants was going to know. The 
effect of these procedural changes was dramatic. During the 1954 field trials, the NIH’s 
deliberately redundant testing had meant that it had taken up to a month for a given lot of vaccine 
to be cleared; now vaccine was approved in as little as twenty-four hours. Viewed against the 
backdrop of the live virus problems that had beset almost every manufacturer the previous year, 
the decision to subject the vaccine to less government oversight now that it was about to be 
commercially distributed to tens of millions of Americans was both perplexing and shortsighted. 
It quickly proved to be disastrous. 

The first group of Americans scheduled to receive the newly licensed Salk vaccine were 
schoolchildren. In the fall of 1954, shortly after the field trials were finished, but many months 
before Francis finished analyzing the results, the National Foundation had announced that it 
would immunize for free nine million first-, second- and third-graders the following spring and 
summer. O’Connor had simply assumed (accurately, as it turned out) that Salk’s vaccine would 



work. In November 1954, he contracted with all six vaccine manufacturers to begin work 
immediately to produce the 27 million vaccine doses that would be required for the next year’s 
free vaccine campaign. One of the companies that was awarded a National Foundation contract 
was Cutter Laboratories, based in Berkeley, California. 

Cutter was a trusted name in biologies. (The company’s insect repellent is still a favorite 
among outdoors enthusiasts.) But producing polio vaccine reliably seemed to present a challenge 
that the company could not surmount. “The name Salk is a dirty word out here,” wrote one of its 
scientists to a friend. “Every batch of vaccine is a damned research project,” said another. For 
whatever reason, Cutter scientists and technicians were having dreadful difficulties in following 
Salk’s inactivation recipes. It would later be discovered that of the twenty-seven lots of vaccine 
that Cutter initiated between the summer of 1954 and the spring of 1955, one-third, according to 
the company’s own records, contained live poliovirus. But under the new federal guidelines 
adopted after April 12, 1955, since the failing lots were not submitted for commercial release, the 
LBC was unaware that the plant was having such problems. 

Cutter had been assigned responsibility for providing vaccine for the National Foundation’s 
free immunization program in the Mountain States and the Far West. The day after Francis’s 
announcement and Hobby’s signatures on the licensing applications, Cutter vaccine was being 
administered in elementary schools throughout California. By the next week, mass 
immunizations with the company’s vaccine were underway in Arizona, Idaho, Nevada, New 
Mexico, and the territory of Hawaii. By the last week of April 1955, almost 310,000 school 
children had been immunized with the company’s vaccine. Meanwhile, the company had sent 
some free vaccine to its sales force, including a division based in Chicago. And it had shipped an 
additional 160,000 cc’s of vaccine around the country for distribution through commercial 
channels. 

“On April 24, 1955, an infant with paralytic poliomyelitis was admitted to Michael Reese 
Hospital in Chicago, Illinois. The patient had been inoculated in the buttock with Cutter vaccine 
in April 16, and developed flaccid paralysis of both legs on April 24.” So ran the opening lines of 
what would become a seminal report by the still fledgling Center for Disease Control. The case 
of the Chicago infant, which was reported to the Chicago Board of Health the same day as the 
hospital admission and thence relayed to Washington by April 25, at first attracted little attention 
at the LBC. Francis’s report on the field trials had stated that there had been thirty-four cases of 
paralytic polio observed among vaccinees, but all of them were attributable to the fact that the 
victims had already contracted polio prior to inoculation. There was no reason to suspect that the 
news of this one case of paralysis from Chicago differed in any way. On April 26, an official 
from the California Health Department called Washington with decidedly more alanning news: 
six vaccinated children in California had contracted polio within ten days of the first of their 
scheduled three polio shots. Paralysis was in the arms where they had received the Salk injection. 
Since classic paralytic polio almost always began in the legs, the site of paralysis seemed to 
strongly suggest an association with vaccination. All the children had received Cutter vaccine, as 
had the Chicago infant. 

The assistant director of the NIH, Dr. James Shannon, hastily convened a 7:30 p.m. meeting 
of seven other NIH officials and scientists to discuss what to do, including halting all 
immunizations with Salk vaccine, regardless of manufacturer. Unable to reach agreement among 
themselves, at 3:00 a.m. on April 27, the group telephoned Surgeon General Scheele and asked 
for a decision on what to do about the polio vaccine. Scheele, awakened in the middle of the 
night, had no immediate answer. Later in the morning, he telegrammed Cutter Laboratories and 



asked the company to stop distributing vaccine. The company complied with the request 
immediately; within thirty minutes it had contacted all its distributors. The massive vaccination 
programs in schools throughout the Far West were abruptly halted. On the morning of April 28, 
the press reported the news of the withdrawal of Cutter’s vaccine. 

With the announcement that Cutter was withdrawing its vaccine, there ensued a nationwide 
panic. The AM A put out a warning to all its members to stop using Cutter vaccine, although 
regrettably some doctors never received the word. Many states and cities announced immediate 
cessation of National Foundation mass immunizations, even though their vaccine had come from 
manufacturers other than Cutter. Local health departments began to track down every single dose 
of Cutter vaccine, which, it was soon discovered, had traversed the entire country. Throughout 
May and June, cases of polio caused by Cutter’s vaccine spread beyond the Far West and began 
to appear in every region of the country. The epicenter of the devastation was in California and 
the rural state of Idaho. Ninety-nine cases of polio would eventually be attributed to Cutter 
vaccine in California, with the incidence of polio among Cutter vaccinees exceeding the textbook 
definition of a wild polio epidemic by nearly threefold. In Idaho, with eighty-eight polio cases 
attributed to Cutter vaccine, the rate was fifteen times greater. Before it was over, the “Cutter 
incident,” as it was euphemistically called in scientific circles, resulted in 260 people contracting 
polio and almost 200 cases of paralysis. Eleven people died. A devastating epidemic had been 
caused by two particularly bad batches of vaccine. 

After Scheele pressured Cutter into withdrawing its vaccine on April 27, there seemed to be 
no other official response from Washington to the crisis for some time. Behind the scenes, 
however, there was a flurry of activity. On Friday, April 29, most of the members of the 
Licensing Committee, along with several other prominent virologists and medical men, were 
summoned to Washington. Many of these fifteen scientists had pronounced Salk’s vaccine safe 
seventeen days earlier—now they were expected to decide why it suddenly was not. The “new” 
committee—now dubbed the “Special Committee to Consider Problems Related to Poliomyelitis 
Vaccine”—spent two days reviewing data from all six manufacturers. Salk was included on the 
committee and was thus in the unusual position of being asked to pass judgment on his own 
vaccine when it was under fire. During the first day of meetings, little happened other than a 
conclusion by the assembled scientists that the NIH should resume some sort of more regular and 
stringent safety testing on every batch of vaccine. The Laboratory of Biologies Control’s chief, 
Workman, responded to this suggestion perhaps a little too defensively, emphatically declaring 
to the committee that the decision to reduce NIH vaccine testing from the field trial levels had 
been forced upon the LBC because the agency “simply has not had the facilities and personnel 
and space and equipment or money” to independently test each batch of vaccine. Who was to 
blame, rather than what should be done, was already becoming a primary concern. It was also 
during this first day of meetings that both Sabin and Harvard’s John Enders suggested 
suspending all Salk immunizations. No one else was prepared to adopt that position, in part 
because most of the committee members were unwilling to believe that a link between Cutter 
vaccine and the reported paralysis cases had been established. 

The second day of meetings was attended by representatives from all the vaccine producers. 
For the first time the manufacturers began to reveal that there were failing lots about which the 
LBC had no knowledge. The other startling development was a presentation from Eli Lilly’s 
Robert Hull concerning the viral contamination of the monkey kidney tissues that he had begun 
documenting the previous year. According to Hull, the new viruses were at times compromising 
the safety tests to detect live polio in the vaccine because they were interfering with 



interpretation of the tests. “We have almost missed [live] polio [in a final vaccine] because it was 
tied to one of these wild viruses. It was just caught on the tail end going through,” he said. 
Another Eli Lilly scientist noted that the company had attempted to devise a method to screen 
out the new viruses but had been unsuccessful. An official from Cutter then speculated that 
perhaps the phenomenon of poliovirus being “masked” by these new simian agents was the 
reason his company had failed to detect the live virus in its final vaccine preparations. Two of the 
remaining vaccine manufacturers stated that they, too, were having trouble with wild viruses 
during vaccine production. Hull was asked if he thought any simian viruses had made it to the 
final vaccine. His reply was that he simply did not know—an answer that he acknowledged was 
far from satisfactory. Every dose of Salk vaccine, it appeared, had become an unregulated and 
unplanned experiment—perhaps the final vaccine contained simian viral contaminants, perhaps 
it did not—and no one really knew what would happen if it did. 

While the virologists and the NIH officials debated among themselves whether Salk 
vaccinations should continue at all, there was a concerted effort to persuade the public that there 
was no reason for concern. On April 28, Scheele was reported as voicing “complete faith” in the 
Salk vaccine. There was no reason, he said, to believe that the Cutter vaccine or Salk’s 
formulation was “in any way faulty. These children may have already been on the way to having 
polio.” That would be the official line for several weeks, echoed by others within the Eisenhower 
administration, including Hobby. The president himself weighed in, declaring that he “couldn’t 
be happier” about the fact that his seven-year-old grandson had been inoculated. If Salk’s 
vaccine was safe enough for Ike’s grandson, then surely it was safe. 

Independent of Washington, similar pronunciations were emanating from the National 
Foundation. On the day after the Cutter story broke, the National Foundation’s medical director, 
Hart Van Riper, appeared on CBS television and maintained that there was no proof that 
anything was amiss with Cutter vaccine. “How do we know that these children who have 
developed paralytic poliomyelitis might not have been incubating the disease before they were 
vaccinated,” he said. “Certainly the vaccine was not in them long enough to protect them.” If 
vaccinated children were contracting polio, it was not the fault of the vaccine; the children were 
at fault for contracting polio before being vaccinated. 

Eventually, the discord between the increasing number of Cutter cases and the bland official 
reassurances could no longer be harmonized. On May 4, a Public Health Service scientist 
reported that his own investigations of the Idaho Cutter cases had convinced him the vaccine was 
responsible. California, by this point, had canceled all vaccinations regardless of manufacturer. 
Several other states were considering doing likewise. In Sweden, news of the Cutter cases had 
caused the government to cease its Salk vaccine program. Several West Gennan regions 
announced they were discontinuing Salk vaccinations; Great Britain responded by waiting an 
additional year before it began any polio immunizations. Then, at 4:00 a.m. on Saturday, May 7, 
only hours after stating that “we have to have a lot more evidence before [the federal 
government] could decide” whether the Cutter vaccine was actually responsible for any 
paralysis, Scheele abruptly reversed course, issuing the surprising pronouncement that as of May 
8, he was ordering a shutdown of the nation’s entire polio program until LBC scientists could 
complete a plant-by-plant inspection of all five manufacturers and ensure that each had adequate 
safety precautions in place. “The nationwide program of vaccination against polio, so eagerly 
awaited for so many years, so recently greeted with clarion calls of hope,” had, in the words of 
Time, “ground to ... a sickening halt.” 

During the next three weeks, amid great publicity, each manufacturing plant was inspected 



and found to achieve passing marks. Vaccine that had been already manufactured and approved 
by the LBC was officially rereleased for mass use. In Washington, Scheele and Shannon publicly 
outlined a proposed new set of safety tests, which, by and large, only involved increasing the 
amount of vaccine tested at any given stage, along with the addition of more intermediate tests 
during the inactivation process to ensure that the fonnaldehyde was actually decreasing the 
virulence of the polioviruses in the vaccine. The new standards did not include reinstating the 
procedures of the 1954 field trials, such as the rigorous check by three independent labs of each 
batch of vaccine and the requirement that there be eleven straight passing batches. Nor did they 
include any plans by the LBC to repeat lot-by-lot safety tests, and manufacturers would still not 
be required to disclose when lots had to be discarded because they contained live poliovirus. 
Despite the Cutter deaths, the lesson—as far as the federal government was concerned—was that 
there was no need for increased surveillance of the manufacturers. 

There followed a lengthy NIH investigation and an official white paper from Surgeon 
General Scheele to President Eisenhower, but what caused the Cutter deaths was never fully 
explained. The only clue seemed to be the discovery that some of the manufacturers had 
neglected to adequately filter the vaccine pools of each type of virus before mixing all three in 
the final vaccine. The result was that clumps of live poliovirus had been able to escape the 
supposedly lethal effects of the formaldehyde. While Cutter apparently was the worst offender, 
several other manufacturers were guilty as well—it had been mostly a matter of luck that they, 
too, had not released virulent lots of vaccine. Viral “particulates” was as close to an official 
explanation for the Cutter disaster as any government official, manufacturer, or vaccinologist 
would ever offer; if there was another, no one seemed particularly eager to find it. Hull’s 
suspicion that the real culprits might have been the unwanted viruses harbored by the monkey 
kidneys used to make the vaccines was never investigated. (The one outcome of Hull’s 
appearance before the special committee was that whenever manufacturers found new viral 
contaminants in their tissue cultures, they sent them to him to identify. After April 1955, Hull 
became the de facto cataloguer of the new simian viruses.) 

By June, the NIH had pronounced that all manufacturers (save Cutter, which never produced 
another vial of polio vaccine) were now turning out safe vaccine. But the nation’s polio program 
was mired in a fu nk . The Cutter scandal had dragged on for the better part of two months, and 
during that time Salk and his vaccine were the subject of almost daily page-one newspaper 
stories, which were no longer laudatory, but alanning. Parents, who had prayed for the day a 
vaccine would be available, were now anguished. Was the risk of polio greater from the vaccine 
or from an epidemic? Physicians grumbled that they had been railroaded by O’Connor and the 
National Foundation into accepting a vaccine about which they knew little. Some of them 
suggested that parents forgo exposing their children to a medical product that they felt had been 
incompletely tested. One such doctor was Herbert Ratner, the public health director for Oak 
Park, Illinois. Ratner decided to impound several of the cases that had been sent to Oak Park for 
the National Foundation’s free immunization program, rather than use it on local children. The 
vials would remain in his refrigerator for forty years, unused. 

Not surprisingly, participation in the National Foundation’s immunization campaigns began 
to fall off. Only 70 percent of eligible schoolchildren in New York City showed up for 
vaccinations in late May—a sizable drop from the almost 100 percent participation rate in the 
field trials the year before. According to Newsweek, in August—the height of polio season—only 
one percent of eligible children in New York came for their second polio shot. Around the 
country the effect was similar. On August 1, Newsweek reported that Idaho, Illinois, Maryland, 



Nevada, Utah, Kansas, Arkansas, and Washington, D.C., had all canceled their free National 
Foundation immunization programs. Because of the Cutter incident scare, it would take two full 
years and millions of dollars of National Foundation publicity before parents agreed to vaccinate 
their children in numbers sufficient to bring epidemic polio under control. 

Fallout from the Cutter incident was not limited to a drop-off in vaccinations. Over the next 
several years, Cutter was sued by dozens of its victims. By 1961 it had paid out $3 million in 
damages to vaccinees and their families—$1 million more than its insurance coverage. And in 
Washington, the incident resulted in a wholesale shake-up of the federal health establishment. 
Oveta Culp Hobby, the HEW secretary, resigned on August 1, 1955. Ostensibly, she left 
government to return to Houston to spend more time with her ailing husband. But her departure 
was widely attributed to her agency’s poor showing during the fiasco as well as her ineptitude. 
Surgeon General Scheele was gone by 1956, taking a position as a pharmaceutical company 
executive. In early July 1955, NIH director William Sebrell resigned, and was replaced by his 
deputy, William Shannon. Throughout the entire crisis, Shannon had been critical of Salk’s 
vaccine behind the scenes, while at the same time offering public reassurances that NIH testing 
and procedures ensured that the vaccine was safe. During his tenure as NIH director, Shannon 
would transfonn the NIH from a relative scientific backwater to the world’s most powerful 
scientific organization, largely by successfully lobbying Capitol Hill to dramatically increase the 
NIH budget. Big science and big government would become increasingly synonymous, with the 
federal government supplanting the leading role that private nonprofit scientific organizations 
like the National Foundation and the Rockefeller Institute had played in funding innovative 
medical research in the first half of the twentieth century. 

The bureaucratic makeover occasioned by the Cutter incident extended deep into the NIH. In 
midsummer, the Laboratory of Biologies Control was dismantled and revamped as the Division 
of Biologic Standards (or “DBS”); the new agency had nearly triple the number of staff members 
as the old LBC. To advise the new agency on polio vaccine, the NIH created a permanent, 
standing “Technical Committee on Poliomyelitis Vaccine.” Once again, the six-member panel ol 
scientists included Salk and notably excluded any of the scientists who had doubted the safety 
and efficacy of his vaccine. Workman, even though he had been persistently skeptical of Salk’s 
vaccine, was not named as head of the DBS. He was, instead, ousted in favor of his former 
assistant, Roderick Murray. 

Murray, a native of South Africa, was a taciturn, inscrutable, and exceedingly cautious 
leader; under his direction the DBS continued to live under the cloud of Cutter and proved 
unwilling—some critics would say afraid—to make almost any changes in government policies 
regarding polio vaccine regulation for his entire decade-and-a-half tenure. As a result, the United 
States would lag far behind Western Europe in adopting advances in vaccine safety. For day-to- 
day supervision of the operations of the division’s vaccine testing laboratories, Joseph Smadel, 
the distinguished virologist and Salk booster, was brought in from Walter Reed. One of the 
scientists he inherited from the old LBC was a veteran government researcher named Bernice 
Eddy. It wasn’t long before the two found themselves on a collision course over the safety and 
purity of the polio vaccine. 
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Does Anyone Know What’s in This Vaccine? 


Bernice Eddy was bom in 1903 and grew up in rural West Virginia in a town so small it didn’t 
have a high school. Eddy had originally aspired to be a physician like her father and three of his 
four brothers (the fourth was a veterinarian). But when her father died while she was still in high 
school, she abandoned dreams of medical school because she believed it was beyond the 
family’s means, deciding instead to pursue a professional research career. In 1927, a few months 
shy of twenty-four, she received her Ph.D. in bacteriology from nearby University of Cincinnati, 
which she had attended on a scholarship. Ten years later, after a series of one-year teaching and 
research fellowships at Cincinnati and three years of work at the world’s only research 
leprosarium, in Carville, Louisiana, Eddy moved to Washington to take a job as a medical 
bacteriologist for the National Institute of Health in the division that would later become kn own 
as the Laboratory of Biologies Control. 

Eddy’s initial work at the NIH was on pneumonia, which had been the subject of her doctoral 
thesis ten years earlier, but when influenza vaccines began to be produced in the mid-1940s, she 
was assigned the task of standardizing tests to measure the potency and antigenicity of the new 
vaccines, as well as typing flu viruses recovered from various epidemics. By 1944, she was in 
charge of the LBC’s influenza vims vaccine control unit, a position she held for a decade. 

In the summer of 1952, Eddy asked LBC chief William Workman if she could expand her 
duties and work on poliovirus. She believed that it would be only a matter of time before there 
was a vaccine and that her experience with flu vaccine testing would serve the LBC well. Almost 
as soon as she began, the National Foundation announced that research it had conducted the 
previous summer demonstrated that gamma globulin, a naturally occurring antibody in human 
blood, was effective in providing transient immunity—just long enough for a recipient to be safe 
during a localized polio epidemic. Since there was still no vaccine, demand for the new treatment 
was anticipated to be tremendous. Eddy spent four straight months during the winter and spring 
of 1952-1953, working seven days a week, ten to fourteen hours daily, devising successful 
potency and safety tests for gamma globulin, in order to ensure that there was a supply available 
for the polio outbreak expected the next summer. In recognition of her extraordinary efforts she 
received a Superior Accomplishment Award from NIH Director Sebrell in October 1953. 

By the time Eddy was finished with gamma globulin, planning for the Salk vaccine field 
trials was under way. The LBC and the National Foundation had already agreed on the safety test 
design, and Eddy was instructed to follow it—a fact that miffed her since she had seventeen 
years of experience with vaccine safety tests and was accustomed to devising her own 
procedures. Nevertheless, during the 1954 field trials, she was in charge of all LBC polio vaccine 
tests. Safety testing every batch of Salk vaccine using the new protocol, she soon became an 
expert in the procedure. Eddy, however, like so many other LBC employees, was caught up in 
the aftermath of the Cutter scandal. After 1955, she was no longer in charge of polio vaccine 
safety and was instead reassigned exclusively to influenza vaccines. Her polio vaccine control 



position went to a scientist almost thirty years her junior, a young pathologist named Ruth 
Kirschstein. But the reduction in her responsibilities actually suited Eddy. It allowed her freedom 
to work with a colleague conducting research on a subject in which she was increasingly 
interested: the possibility that viruses could cause cancer. 

There had been interest in linking viruses to cancer from the infancy of virology. In 1911, a 
Rockefeller Institute researcher named Peyton Rous had transplanted tumors from one chicken to 
another by grinding the tumors up and forcing them through a filter so fine that not even bacteria 
could pass through. Rous injected the resulting extract into healthy birds and watched as they all 
contracted identical tumors. Rous said the tumors were caused by a virus (which became known 
as Rous sarcoma virus), but his fellow virologists were slow to embrace his theory. In the 1950s, 
it still remained well-established scientific dogma that since viruses were cytopathic—that is, 
they destroyed cells—no virally infected cell could ever be “transformed” from a normal cell 
into a hyperproliferative cancer cell. In theory, once a cell was invaded by a virus, the cell would 
be swiftly killed; it could never live long enough to become a tumor cell. No less an authority 
than Sir McFarlane Burnett, regarded as one of the world’s leading microbiologists throughout 
the 1940s and 1950s, had dismissed the notion that viruses could cause cancer as “nonsense.” 

One scientist who was not held captive by the accepted dogma was a middle-aged 
government cancer researcher named Sarah Stewart. Stewart began her career at the NIH in 
1936, at a time when the NIH had few female scientists. When Eddy arrived the following year, 
Stewart sought her out, and the two women became friends. 

Stewart’s subspecialty was anaerobic bacteria, such as those that cause botulism and tetanus, 
but she was also interested in viruses. In 1944, Stewart asked for NIH support for research on the 
possible link between animal tumors and viruses but was told that since she was not a 
pathologist, she was not qualified. Rather than take no for an answer, Stewart enrolled in 
Georgetown University Medical School. She graduated in 1949, and, after completing her 
internship, was appointed to the National Cancer Institute in 1951 as a commissioned officer of 
the United States Public Health Service. 

Now that she had the credentials, Stewart began to pursue viral cancer research in earnest. A 
Rockefeller Institute scientist, Ludwik Gross, had published experimental results suggesting that 
some mouse leukemias and parotid (salivary) gland tumors were caused by viruses. Stewart 
repeated the Gross experiments and by 1953 confirmed that a virus of some sort was responsible 
for the tumors—a result that her NCI seniors and peers scoffed at. Undaunted, Stewart decided to 
try injecting tumor extracts from the mice into other laboratory animals, but her own NCI 
laboratory in Baltimore lacked any efficient way to isolate and grow more of the tumor-inducing 
virus. Eddy’s laboratory in Bethesda, however, was in the business of producing tissue cultures 
for polio and influenza vaccine safety testing and thus had a ready way to grow all the viruses 
Stewart could ever want. Stewart turned to her friend for help, and the two women began to 
collaborate on a series of experiments beginning in 1956. 

Stewart brought samples of the mouse tumor fluids to Eddy; Eddy injected them into the 
rhesus monkey kidney cultures used for vaccine testing, and after a few weeks’ time, Eddy 
would remove the mouse virus fluids from the tissue cultures. At first the pair injected the 
harvested fluids only into newborn mice and mouse embryos. The results were unprecedented: 
The mouse virus fluids caused not just the two types of tumors that Gross had described, but 
twenty distinctly different types of tumors. Then Eddy and Stewart started injecting the mouse 
tumor fluids into other species of laboratory animals. This time the results were even more 
spectacular. The mouse virus could cause tumors in many different mammals—hamsters, rabbits, 



guinea pigs, rats, and several other types of rodents. At Eddy’s suggestion, the virus was dubbed 
polyoma, meaning “many tumors.” When the discovery of the mouse SE polyoma virus (SE for 
Stewart and Eddy) was announced, the pair achieved international recognition. A July 1959 Time 
cover story on the National Cancer Institute played up the newly discovered role of viruses in 
cancer. “Right now,” the NCI’s head, Dr. John Heller, was quoted as saying, “the hottest thing in 
cancer is research on viruses as possible causes.” A picture of the two women along with several 
paragraphs on their research, including an extensive quote from Eddy, followed the Heller quote. 
The SE polyoma virus was studied by virologists throughout the world, and a whole new field of 
science—viral oncology—was born. 

Stewart’s work on the mouse polyoma virus led the NCI to put her in charge of her own 
oncology laboratory. During the 1960s, she and her team began work on identifying possible 
viral agents for human tumors, describing some of the first viruses ever linked to human cancers, 
including Epstein-Barr virus, which is a herpes virus that causes Burkitt’s lymphoma, a cancer 
found mainly in individuals living in sub-Saharan Africa. 

For her part, once her collaboration with Stewart ended in 1959, Eddy returned to her lab at 
the Division of Biologic Standards with nagging doubts. She and Stewart had just proved that a 
mouse virus could cause cancer in other small mammals. Could a monkey virus do the same 
thing—cause cancer in other primates, including in humans? Like everyone else who was 
working with monkey kidney tissue cultures, during her years of vaccine safety testing Eddy had 
been forced to scrap hundreds of cultures because of viral contamination. Now she began to 
wonder about the implications of all those viruses. What if there was an undiscovered cancer- 
causing virus in the monkey kidneys used to produce polio vaccine? 

Eddy began to think of a way to test her theory. This was a bold step. No one had ever 
publicly raised the specter that simian viruses could cause cancer. Eli Lilly’s Robert Hull, despite 
his well-publicized misgivings about monkey virus contamination of vaccine tissue cultures, had 
never raised such a possibility. In fact, his suggestion that the simian viruses appeared to be 
neutralized during the poliovirus inactivation process had provided reassurance to most 
researchers and manufacturers—as well as the DBS—that the viral contaminants could simply be 
ignored. As one senior vaccine researcher put it, the attitude was: “If there was a virus, it was 
inactivated by fonnaldehyde—then the hell with it.” The simian viruses were pesky, at times 
even troubling, but for the most part virologists regarded them chiefly as annoying irritants that 
delayed vaccine production. The idea that they could cause cancer seemed to have crossed no 
one’s mind—except for Bernice Eddy’s. 

Acting on her own and with no official support, Eddy began a series of unauthorized 
experiments with rhesus monkey tissue cultures right around the same time she and Stewart were 
featured in Time. Beginning in June 1959, Eddy took rhesus kidney cell cultures that were being 
cultivated for vaccine safety testing, froze them, ground them up, passed them through a fine 
filter, and injected the ground-up extract into newborn hamsters. As a “control” of sorts, she 
injected another series of hamsters with feline and human tumor extracts. 

None of the sixty-five animals injected with the human and cat tumor extracts developed any 
abnonnalities. However, 70 percent of the 154 hamsters she had injected with the rhesus kidney¬ 
cell extract eventually developed tumors—109 hamsters in all were stricken. Every rhesus 
monkey kidney tissue culture Eddy used caused cancers, and every animal that contracted cancer 
eventually died. 

Interestingly, most of the tumors developed relatively late in the hamsters’ life spans—seven 
to nine months after injection—suggesting that whatever was causing the cancers might have a 



long latency period. The tumors were found mostly at the site of injection, though some hamsters 
also developed cancerous masses in their lungs and kidneys. 

As a second step in her experiment, Eddy extracted three of the induced hamster tumors, 
ground these up, and injected them into another batch of hamsters. Two of the tumor transplants 
caused cancer in every single one of the dozens of animals into which they were injected, and 
every animal injected died within two months as a result of exposure to the concentrated tumor- 
causing agent; one of the transplants was “passaged” through five different batches of hamsters 
without losing its ability to induce cancer in every animal into which it was injected. A third 
tumor transplant caused tumors in ten of twelve hamsters; all ten of these animals then died. 

Next, Eddy took the hamster tumor extracts and inoculated them into rhesus monkey kidney 
tissue cultures in an effort to identify what was causing the hamster tumors. Curiously, when she 
put the tumor extract fluids back in the rhesus cultures, none of the fluids produced the 
cytopathic effects that were indicative of the presence of a virus. Eddy’s conclusion was that 
something in her original rhesus monkey kidney cultures—she suspected a virus—had indeed 
caused the hamster tumors, but she was unable to isolate it from the full-blown tumors. Unable to 
identify what was causing the hamster cancers, she labeled it with the generic term “substance.” 
Her substance, whatever it was, was both hardy and virulent. The cancer and mortality rates 
among the inoculated hamsters were staggeringly high. And the tumors could be transplanted 
from one animal to another with ease, meaning that whatever was causing the cancers, it could 
survive passage from one animal to another over a long period of time and still be oncogenic. 

Eddy was now worried: If her new substance was in the rhesus monkey kidney cells used to 
make the polio vaccine, why was there any reason to believe it wouldn’t be in polio vaccine 
itself? Every one of her rhesus kidney cultures had yielded this strange cancer-causing substance. 
If the substance was as ubiquitous and as hardy as her experiments suggested, perhaps it could 
survive the formaldehyde inactivation procedure. 

Alarmed, but also determined to speak out and put her results before a scientific audience 
wider than just the NIH, Eddy wrote up her results and prepared a manuscript for publication in a 
scientific journal. On July 6, 1960, she presented her results to her new boss, Joe Smadel, who 
only a week before had taken over as head of her vaccine safety testing section within the DBS: 


This concerns the induction of tumors in hamsters by the inoculation of specially prepared monkey kidney cells when 
the animals are newborn. Tumors occurred at the site of inoculation and were not widespread as in polyoma infections. 
Eventually the animals die. 


Smadel, as Eddy was about to find out, was not a boss who welcomed unauthorized initiative 
among his subordinates, especially if it produced results like Eddy’s. 

Within the world of virology, Joe Smadel was a force to be reckoned with. He had graduated 
from Washington University Medical School in 1931 and joined the Rockefeller Institute, and 
there he had collaborated on experiments with the National Foundation’s Tom Rivers, who was 
considered one the country’s top virologists. With the outbreak of World War II, Smadel entered 
the medical corps and, while stationed at Walter Reed Hospital in Washington, D.C., made the 
militarily significant discovery that typhus, which was a serious threat to troops in the Pacific, 
could be treated by antibiotics. Smadel’s discovery dramatically reduced the incidence and 
mortality of the disease. By the time Smadel became Eddy’s boss, he had been elected to the 
prestigious National Academy of Sciences and had moved beyond typhus, perfecting antibiotic 
treatments for several other diseases, including plague and cholera. 

Smadel was a bit of a cowboy—he was not above deliberately exposing himself to a disease 



and trying out experimental treatments on himself—and he had a reputation for intimidating 
underlings. Before Maurice Hilleman assumed control of Merck’s vaccine development 
programs, he had worked under Smadel for eight years at Walter Reed. Smadel, Hilleman said in 
a 1987 interview, was a very tough boss—a hell-raiser who was “dictatorial.” Hilleman, who 
spices his own conversation with profanities, recalled “the only way you got along well with Joe 
was if you could out cuss him.” Smadel was also dismissive of women scientists. “Joe Smadel 
was not particularly enamored of women scientists in any way,” Ruth Kirschstein recalls. “He 
didn’t have much truck with us, to tell you the truth.” 

Smadel was also a staunch a believer in the polio vaccine. In 1953, he had been one of the 
first scientists to call for field trials of Salk’s experimental vaccine. He had worked closely with 
O’Connor and the National Foundation to push other virologists to accept it. During the darkest 
days of the Cutter incident, when there was discussion before a congressional committee about 
whether Salk’s vaccine should be withdrawn from the market, Smadel had been one of its 
strongest public defenders. The persuasiveness of his testimony and his stature in the world of 
virology were critical in convincing the panel that it should not cancel the Salk vaccine program 
outright. 

When Smadel read Eddy’s report, he was angry. Its implications—that something in the polio 
vaccine could cause cancer—was an affront to his career. They also were a threat to one of the 
nation’s most important public health programs. By 1960, tens of millions of Americans had 
been vaccinated against polio, and it was official federal health policy that everyone should be 
vaccinated and continue to receive periodic Salk booster shots. About the last thing anyone in the 
NIH wanted to hear was news emanating from the DBS that once again might scare people away 
from polio vaccine. It would be a repeat of the Cutter incident, only given the numbers of people 
who had already taken the vaccine, it would be much, much worse. 

Smadel was going to make sure no such news came from his section of the Division of 
Biologic Standards. He immediately made it plain he would not support any efforts by Eddy to 
get her results published, and he discouraged her from pursuing the matter further, dismissing the 
hamster tumors as “lumps.” In an October 1960 memo to Eddy, Smadel recalled his reaction 
when he first reviewed Eddy’s manuscript with her during the summer of 1960: 


In August, I reviewed with you some of your experimental data which had to do with lumps in hamsters which had 
been inoculated with material from monkey kidney tissue cultures. At that time, it was my conclusion, which I stated to 
you, that you had inadequate data to draw any conclusions whatsoever about the pathological nature of the lumps, the 
possible viral origin,... or the possible relation of the lumps to one or another of the extraneous monkey viruses.... 


Smadel, in the same memo, wrote that it was his recollection Eddy had stated that her 
findings “might have something to do with cancer in man.” Smadel had berated her for making 
the suggestion. “It was my recollection that I was not even diplomatic in telling you that you had 
no basis for [the] statement.” 

Smadel’s outrage in August was a sure sign that Eddy had stepped into dangerous territory. 
In fact, as Eddy was about to find out, casting doubt on the safety of the polio vaccine was a 
good way to short-circuit one’s career. 

Even if Smadel disapproved, Eddy felt she had an obligation to pursue the possible link 
between the monkey kidneys and cancer—because, as she put it in a 1986 interview with 
historian Edward Shorter, “children were getting all this [vaccine] and they didn’t know what the 
heck was in this.” She began looking for allies but found little support among her peers; few 
people in the Division of Biologic Standards were prepared to confront the implications of what 



tumors might mean for the polio vaccine. One of the DBS scientists Eddy approached for help 
was Ruth Kirschstein. Eddy asked her to examine some of the hamster tumors. After examining 
the tumors, Kirschstein worried that the tumors had not been caused by the monkey kidney 
extracts but were actually caused by mouse polyoma virus that had somehow contaminated 
Eddy’s laboratory. Eddy, on the other hand, had already determined that the tumor types caused 
by the monkey kidney extracts, as well as the microscopic characteristics of the tumors, differed 
substantially from mouse polyoma tumors. She had also tested the blood of the hamsters that had 
contracted cancer; none of them had antibodies to mouse polyoma virus. The available evidence, 
she felt, definitively ruled out mouse polyoma as the probable cause of the tumors. Some other 
virus was responsible. 

Kirschstein, who has since become deputy director of the NIH, apparently had already made 
up her mind. When Eddy, by then in her mid-fifties, asked the much younger Kirschstein to 
coauthor a paper on the tumors, Kirschstein refused. In 1999 she candidly acknowledged the 
rationale for her decision. As a young scientist, “I had to make my reputation,” she says. Being 
associated with Eddy’s experiment “was not a very smart thing to do.” In fact, shortly after Eddy 
presented her findings to Smadel, he announced plans to reduce her laboratory space—proof to 
Kirschstein or any other observant DBS researcher that Eddy’s choice of research topics had not 
been politically astute. 

Eddy, however, seemed unconcerned about the career implications of her research. 
Undaunted by Smadel’s reaction to her research, Eddy decided she would simply announce the 
news about the tumorogenic “substance” to the outside scientific world—and the consequences 
be damned. Eddy had been invited to speak at an October 11, 1960, meeting of the New York 
Cancer Society. The subject of her address had been announced in advance as concerning 
hamsters and tumors. The audience was expecting that the NIH scientist who had achieved 
prominence for her work on polyoma virus would share some new infonnation about the virus. 
“I had a pretty good story about polyoma,” Eddy recalled. But once she finished it, she added the 
unexpected punch line: She believed there was something similar to polyoma in monkey 
kidneys. 

The news took the room by surprise and created an immediate stir in virology circles. If there 
was any truth in what Eddy was saying, then, by implication, the safety of the polio vaccine was 
at risk—this time not because it was improperly inactivated, but because it might contain some 
unimaginably dreadful virus. 

Eddy suspected that her unauthorized announcement, like her unauthorized experiments, was 
only going to earn her more enmity in Bethesda. “I knew when I was doing it, I’d be in trouble,” 
she recalled, in the 1986 interview. “I didn’t care much if I was, because at that point I didn’t 
care much what they [the DBS] said.” Eddy went back to Bethesda, and at first there were no 
repercussions from her New York speech. But the National Foundation’s Tom Rivers had been 
in the audience that night. Through Rivers, news of what Eddy had said before the Cancer 
Society made it to Albert Sabin, who then told Division of Biologic Standards director Roderick 
Murray. Murray was visiting Sabin in Cincinnati and apparently had no idea what Eddy was up 
to. Murray was not happy and contacted Smadel. Smadel, as Eddy put it, “called me up, and I 
think if there was anything in the English language, any awful name he could call me, he did.... I 
never saw anybody so mad.” 

Smadel was, indeed, furious. After screaming at Eddy on the phone, he officially noted his 
displeasure in a memo to her the same day: 


I have just heard through Dr. T. M. Rivers of the National Foundation, that you are rumored to have said in a New York 



at a meeting of The Cancer Society, that you had experimental proof that normal kidney tissue cultures contained a 
cancerous agent capable of inducing tumors in hamsters. Whether you yourself or the audience went the next step to 
imply that individuals receiving monkey kidney tissue culture material containing either live or dead viruses would 
develop cancer, I do not know. In any case, you have apparently stirred up a hornet’s nest, and there are some who are 
sufficiently credulous to believe that the use of monkey kidney tissue cultures in man may induce cancer in them.... 


Determined that Eddy should never again raise the possibility in public that there was 
anything wrong with polio vaccine or any other vaccine, Smadel immediately placed severe 
limitations on her research. From October 1960 onward, Eddy was forbidden to speak anywhere 
without Smadel’s pennission. Pennission, as Eddy soon found out, was rarely forthcoming, and 
invitations to appear at scholarly conferences were sometimes not even forwarded to her by 
Smadel. She was not allowed to publish any research without first clearing it through Smadel. 
Manuscripts were returned unapproved, returned too late for publication, or returned so highly 
edited that they had been rendered meaningless. Eddy spent six months trying to get Smadel to 
release her hamster tumor study. Smadel only relented after Eddy appealed to an outside 
researcher at New York’s Sloan Kettering Institute and described how Smadel was squelching 
her papers. 

The final humiliation came in February 1961, when DBS director Murray announced via 
memo that he and Smadel had decided to strip Eddy of all her vaccine responsibilities. 
Suggesting that Eddy had expressed her “personal dissatisfaction with the present arrangement 
under which you are working” and that “[t]his expression of unhappiness on your part has given 
rise to a great deal of thoughtful consideration,” Murray detennined that as of July 1, 1961, Eddy 
would be freed of her “irksome responsibilities” connected with vaccine control work, which 
Murray suggested were creating “conflicts” with Eddy’s tumor virus research. Instead, Eddy 
would be left free to “pursue your desire for unsupervised, independent research”—even on 
tumor viruses if she wished—in a newly created DBS Section on Experimental Virology. Eddy 
was even encouraged to take the next three months off to “visit other centers in the United States 
carrying on work in your field of independent research.” Although Murray’s bland bureaucrat- 
speak sought to sugarcoat it, Eddy’s “reassignment” was a deliberate attempt to marginalize her. 
For a laboratory staff, she was given two assistants—a small fraction of her previous workforce 
—and for a laboratory space she was assigned a fonner broom closet in Building 29 on the NIH 
campus. 

The message from Murray was clear. Eddy had gone public with her doubts about the safety 
of America’s premier vaccine and had thus directly threatened the integrity of the Division of 
Biologic Standards. When she had been engaged in polyoma research, the DBS had regarded her 
work as a harmless diversion, since it had no implications for vaccines, and the DBS had given 
her free hand to do as she liked. Her hamster tumor experiments, however, were a “conflict” with 
her responsibilities since, by impugning the polio vaccine, her research called into question 
DBS’s effectiveness in fulfilling its primary mission of ensuring the vaccine’s safety. 

Eddy, characteristically, did not go down without a fight. In a blistering memo to Smadel and 
Murray two days later, she offered a detailed exposition of her shabby treatment at their hands, 
concluding that “it seems to me that dictators are out of place in a scientific organization where 
creative work is being done.” As to Murray’s insistence that she was not capable of 
simultaneously fulfilling her vaccine control duties and pursuing her interest in tumor virus 
research, she asserted that there was “no conflict whatsoever” between her official duties and her 
hamster experiments and that she had been diligent about her official duties. “Any of my 
assistants can tell you that the control work is always done first—all other work is done as time 
permits,” she wrote. “The guard’s logbooks will show that I spend much extra time in the 



laboratory. In addition, I did writing at home.” 

There was an even larger issue in Eddy’s mind: How could an agency responsible for 
regulating vaccines not be interested in finding out if the substrate used to produce them might 
be dangerous? What possibly could be more important than resolving the issue her research had 
uncovered? As she wrote to Murray: 


The work on the tumor-inducing agent from monkey kidney cell cultures is not unrelated to biologies control since both 
the adenovirus and poliovirus are propagated in monkey kidney cell cultures in vaccine production. 


Her memo went on to request that she be allowed to remain in her current position, “I am 
intensely interested in biological control work or, I can assure you, I would not have stayed here 
as long as I have (since 1937).” 

There was, however, no dissuading Murray or Smadel. On July 1, 1961, Eddy assumed the 
“directorship” of the tiny new Section on Experimental Virology. An effort at enlisting the 
support of the new Kennedy administration surgeon general Luther Terry had been to no avail. 
As she had done in 1955, Eddy took this second reassignment in stride, deciding she would 
simply stay on at the DBS no matter what Smadel and Murray did. Although she was never again 
given adequate laboratory space or staff within the DBS, she continued to pursue research on 
oncogenic viruses until she retired in 1973 at age seventy. She died sixteen years later in 1989. 

If Smadel and Murray thought that by muzzling Eddy they had put an end to rumors about 
the safety of the polio vaccine, they were wrong. Eddy may have been almost completely 
isolated within the DBS, but news of her work had been circulating within the scientific 
community for months. A pair of researchers at one of the nation’s largest pharmaceutical houses 
was already taking a second look at rhesus monkey kidney cultures. It wasn’t long before they 
isolated a simian virus that behaved like none of the dozens of others discovered before it. 
Almost immediately, everyone in the vaccine world knew about the new virus, and almost 
immediately, everyone was scared. 
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The Virus Discovered 


The start of commercial production of Salk’s inactivated vaccine in 1955 ended the first lap of 
the polio vaccine race, but it by no means ended the competition. Live vaccine adherents viewed 
licensure of Salk’s vaccine as a temporary setback and assumed that one of their own vaccines 
would soon replace his. After 1955, they redoubled their efforts to produce a workable live virus 
substitute to Salk’s vaccine. It was during this second phase of the polio vaccine race that SV40 
was inadvertently discovered and Bernice Eddy’s mysterious cancer-causing substance was 
positively identified as a virus. 

There were three competitors in this second leg of the vaccine competition. One was a 
research team from Lederle Laboratories, led by Herald Cox. Another was a team from 
Philadelphia’s Wistar Institute, led by Cox’s former protege, Hilary Koprowski. Albert Sabin, 
the third contestant, was clearly in the lead. By the end of 1956, Sabin had sifted through 
hundreds of viral strains and picked some that seemed capable of inducing antibodies, but not 
disease, in recipients. A small trial on 130 prisoners in Ohio was viewed as so successful that 
Sabin was ready to move immediately into full-scale field trials. Sabin’s research, however, had 
been funded by the National Foundation (he had received more than $1 million by 1956), and 
without National Foundation financial support, he could not undertake anything like the 1954 
field trials that had led to the national acceptance of Salk’s vaccine. The National Foundation, 
less than two years after the introduction of Salk’s vaccine and still struggling to put the Cutter 
incident behind it, was not in any hurry to push forward a rival vaccine. “The foundation has not 
given him [Sabin] permission to put on field trials,” Tom Rivers told the New York Times in 
October of that year, “but they can’t stop him if he wants to finance the tests on his own.” Sabin 
would have to look elsewhere for help. Sabin now put out a call that qualified scientists from 
anywhere in the world were welcome to test his vaccine. 

The country that responded was the Soviet Union. During 1957 and 1958, a preliminary 
safety trial was completed. Soviet scientists confirmed that Sabin’s strains were safe and did 
indeed confer immunity. In 1959, the Russians began a field trial so massive its dimensions 
dwarfed anything that had ever been contemplated for Salk’s vaccine. In June of that year, they 
reported that 1.8 million children in Latvia, Byelorussia, and Moldova had been vaccinated with 
no ill effects. Within a few months, the number of vaccinated Russians had grown to twelve 
million. 

By mid-1960, the Soviets could count sixty million Sabin vaccinees. In the United States, 
public grumbling arose about the new “front” that had suddenly opened in the cold war. It was 
the “polio gap,” and like the “missile gap,” the United States seemed to be on the short end of the 
tally. There were already public doubts about the efficacy of the Salk vaccination program— 
polio cases actually increased in the United States during 1958 and 1959, although they were still 
far below 1954 levels—and it appeared that by embracing the rival live vaccine, the Soviets were 
once again asserting to the world that, as with economic systems, when it came to matters 



medical, they had made the better choice. The Soviets had protected one-third of their people 
against polio in just one year; five years after Salk’s vaccine had been introduced, only about 
half of the American population had been immunized. The Sabin vaccine was more effective 
than Salk’s—100 percent immunity for life after one inoculation, according to the Soviets. Salk 
himself admitted that the commercial versions of his vaccine peaked at 87.5 percent 
effectiveness, and that was after three shots. The Sabin vaccine, which was an oral preparation, 
was so easy to administer that it could even be given painlessly to babies. The Soviets had 
already announced a comprehensive program to immunize all infants. There was also the issue of 
production costs—Sabin’s were a fraction of Salk’s. And there was the issue of safety—the 
Soviets reported no side effects among the tens of millions of vaccinees, a safety record that, 
after Cutter, Salk’s vaccine would certainly never equal. 

In the viewpoint of some commentators, the American rush to embrace Salk had been rash; 
the Russians’ more considered decision to use Sabin, much wiser. Several producers of Salk 
vaccine apparently agreed; by 1960, three were poised to begin producing Sabin vaccine the 
moment it was licensed. 

One of the companies that had initially expressed interest in Sabin’s vaccine was Merck. 
Sabin actually produced much of the experimental “seed” stock, used later for his vaccine trials 
in the Soviet Union, in Merck’s laboratories. But the company’s alliance with the Sabin vaccine 
ended in 1958 when Maurice Hilleman, Joe Smadel’s top assistant at Walter Reed Anny 
Hospital, assumed control of all of Merck’s vaccine development and research. After arriving at 
Merck, he abandoned the company’s involvement with Sabin’s vaccine and decided instead to 
concentrate all polio efforts on production of what he referred to as a “purified” Salk vaccine. By 
1960, Hilleman had achieved his goal: an inactivated vaccine of standardized potency that 
clinical trials showed had 91 percent effectiveness with only two shots, one month apart. Merck 
was set to unveil the product, which would be marketed under the name Purivax, when Hilleman 
learned that Ben Sweet, one of the researchers he supervised, had made an unusual discovery. 

Sweet had a doctorate degree in immunology from Boston University and had worked as a 
research associate for Albert Sabin at in Cincinnati for three years before leaving in 1955 to 
become an assistant professor of medical microbiology at the University of Maryland. Hilleman, 
who was constantly scouting for talent to add to his team at Merck, offered Sweet a position 
because of his immunology expertise and the virological training he had received working with 
Sabin. In 1959, Sweet left Maryland and joined Hilleman’s growing research center. 

Sweet was assigned to a Merck project to develop a vaccine against adenovirus, a virus that 
was responsible for the troubling outbreaks of acute respiratory disease and primary atypical 
pneumonia that were a recurring problem at military installations during the 1950s. Sweet was 
using monkey kidney tissue cell cultures to grow all the adenovirus he needed to produce a 
vaccine. Everything was proceeding well until he reached the stage when he began to run tests 
on his vaccine. The tissue cultures he was using for the tests were degenerating for no apparent 
reason. When he examined the cells under the microscope, they showed unmistakable signs of 
viral contamination. Perhaps Sweet had incompletely inactivated the adenovirus in his vaccines 
and some residual amounts of it remained alive in his final vaccine and were destroying his 
tissue cultures. But adenovirus produced a grapelike cytopathic effect in infected cells. This virus 
produced cellular damage of a sort Sweet had never seen before: the cells were enlarged, 
ballooning in size and filled with holes; in some cases the nuclei of infected cells appeared to 
have become badly disorganized. 

But what was this new virus? It happened that Sweet’s adenovirus vaccine had been 



produced on rhesus kidney tissues. But his tests—ones in which there were unmistakable signs 
of viral contamination—were being conducted in kidney tissue cultures from a different species 
of monkey, the African green monkey. 

Sweet realized he had stumbled onto a new simian virus that contaminated rhesus monkey 
kidneys. This one differed dramatically from all the rest. In its natural host—the rhesus monkey 
—the virus was essentially invisible. It infected the rhesus kidneys but caused no obvious 
cellular damage. It was not until the mystery virus was transplanted into tissue cultures from 
another species that it began to grow out—replicate enough to produce a cytopathic effect—and 
become discernable. 

The implications of this discovery disturbed Sweet. It was his chance decision to use another 
species of monkeys for his vaccine tests that had allowed him to discover the virus, yet it had 
been contaminating his adenovirus vaccine all along. He realized that if his mystery virus were 
present in the kidneys of any of the hundreds of thousands of rhesus monkeys used every year 
during polio vaccine production, it was almost certainly unnoticed. Since manufacturers at the 
time were using rhesus kidney cells both for vaccine production and for their safety testing, the 
virus, if present in polio vaccine, never had a chance to grow out and be detected. Very likely 
that meant that this new virus was slipping through into many batches of final vaccine. 

Sweet tested all the adenovirus stock that Merck had on hand. All seven types had been 
prepared in either rhesus or cynomologus monkey tissues (another species occasionally used for 
vaccine production). Every one of the seven types he tested was contaminated with the new 
virus. And in every case the virus could not be seen until Sweet injected the adenovirus stock 
into the African green monkey kidney cells. Sweet’s hunch was correct: Vaccines prepared on 
rhesus and cynomologus cells were being contaminated with a new “undetectable” virus. 

When Hilleman learned of Sweet’s unexpected discovery, he was keenly interested. The two 
began to refer to the virus Sweet had discovered as the “vacuolating agent,” in recognition of the 
characteristic holes (or vacuoles) it created in the cytoplasm of the infected African green 
monkey cells. Both men realized that it appeared to be exactly the sort of simian contaminant 
that Hull and others had dreaded—a virus that was present in rhesus monkey kidneys and was 
essentially invisible, yet able to break through and overwhelm the cells in a new host as soon as 
it got a chance. 

Hilleman decided that Sweet should test polio vaccine seed stock for the presence of the 
vacuolating agent. The samples Sweet was directed to test were not, as might have been 
expected, of Salk’s vaccine—still the only vaccine licensed in the United States—but the Merck 
samples of Sabin’s experimental live, attenuated vaccine. Hilleman was eager to find some 
marketing advantage for Purivax. The presence of the vacuolating agent in Sabin’s vaccine seed 
stock would give him that advantage. Because Sabin’s vaccine was a live vaccine, any viral 
contaminants contained in the seed stock—including the vacuolating agent—would almost 
certainly still be alive and multiplying in his finished vaccine. Presumably, the vacuolating agent 
would be dead in an inactivated vaccine like Merck’s Purivax. Purivax could therefore be called 
safer than the Sabin vaccine everyone was so eagerly anticipating. 

Sweet remembers feeling embarrassed that he had to perform the tests. He knew his 
discovery was about to be used against his former boss. All of Sabin’s poliovirus seed stock—as 
Hilleman had expected and Sweet feared—proved to be contaminated with this new virus, and at 
even higher concentrations than had been found in the adnenovirus seed stock. Hilleman and 
Sweet next tested what happened to the vacuolating agent when it was subjected to the same kind 
of fonnaldehyde treatment used during the inactivation procedure to produce Salk vaccine. The 



virus appeared to be totally neutralized. (When they tested actual samples of Salk’s vaccine later 
that year, their initial results were confirmed, or at least it seemed that way; no vacuolating virus 
appeared to be present in samples of inactivated vaccine.) 

Hilleman was in the catbird seat and he knew it. He had stumbled on a very potent scientific 
fact that might derail some of the enthusiasm for the Sabin vaccine and all other possible live 
polio vaccines. He decided to unveil the news at the most public setting he could find: the second 
international conference on live polio vaccine, which was scheduled for Georgetown University 
in Washington, D.C., at the end of the first week of June 1960. Jointly sponsored by both the Pan 
American Health Organization and the World Health Organization, the conference brought 
together leading researchers and public health officials from around the globe to be updated on 
live vaccine progress, including results of field tests conducted by Sabin, Cox, and Koprowski. 
Koprowski’s field trials had been conducted in his native Poland and in the Belgian Congo; Cox 
had tried his vaccine in Nicaragua, Costa Rica, Florida’s Dade County, and Minnesota. But it 
was Sabin and the Soviet delegation, headed by the renowned Russian virologists Mikhail 
Chumakov and Anatoli Smorodinstev, who were expected to occupy center stage. The trio had 
appeared at several international scientific conferences during the past year, and at each 
assembly the news coming out of the Soviet Union had become better and better—more and 
more vaccinees and a still unblemished safety record. The Washington presentation would 
hopefully bring more good news and provide an American forum to highlight the reluctance of 
the Division of Biologic Standards and the rest of the U.S. public health establishment to 
embrace what clearly appeared to be a superior vaccine. 

Hilleman had been invited to speak on the first afternoon of the first day of the five-day 
event. The fact that the conference was devoted to promoting a live virus vaccine while he was 
still championing inactivated vaccine gave him some extra motivation. It was with some delight 
that he coolly outlined the discovery he and Sweet had made. “The question has often been 
raised,” he said, “concerning hypothetical ‘nondetectable’ simian viruses, i.e., those agents 
which might be present in monkey kidneys but which cannot be detected by current procedures.” 
To the astonishment of almost everyone in the room, he announced that Merck had detected such 
an agent. 

The new simian virus was “repeatedly uncovered,” Hilleman said, in rhesus and cynomolgus 
kidneys, but because it did not damage its host’s cells, it was unseen until it was put into African 
green monkey kidney cultures, at which point, it “cause[s] very marked and distinctive 
cytopathic changes.” Robert Hull had been apprised of the “vacuolating agent” and had classified 
it as the fortieth simian virus, suggesting that, in keeping with the nomenclature he had 
established, it be referred to as SV40. (It would be several years before scientists consistently 
followed Hull’s classification suggestion instead of using the term “vacuolating agent.”) The 
new virus, Hilleman concluded, was “essentially ubiquitous” in rhesus monkey kidney cell 
cultures, often present in kidney cultures from the cynomolgus, but almost never present in 
African green monkeys. Not surprisingly, since all of Sabin’s vaccine had been prepared on 
rhesus monkey kidney tissue substrate, it was present in all three types of Sabin’s live polio 
vaccine seed stock that Merck had tested—the source for all of the final doses of Sabin’s 
vaccine. Hilleman also reported that initial tests that approximately replicated the Salk 
inactivation procedure showed that fonnaldehyde destroyed the virus’s infectivity. 

There was no need for Hilleman to state the obvious conclusions: The new virus was alive in 
possibly every dose of Sabin’s (and any other live) vaccine grown on rhesus kidney cultures, 
whereas it was dead in the Salk vaccine—a variation of which Merck happened to be producing. 



In Hilleman’s recollection (and in the recollections of others who attended), his surprise 
announcement was the subject of much of the official and off-the-record discussions for the 
remainder of the conference. As with other controversies that surrounded the polio vaccine, 
opinion seemed to divide at once into two opposed camps. Hilary Koprowski (whose vaccine 
Sabin himself had recently attempted to discredit with an insinuation of contamination) voiced 
the sentiments of one group, suggesting that the importance of viral contaminants in vaccines 
should not be exaggerated. If one looked hard enough, they could be found in every vaccine 
preparation of any kind. Undoubtedly, tens of millions of people in the Eastern Bloc by now had 
been exposed to live viruses in Sabin’s experimental vaccines but with no obvious ill effect. The 
important question, he suggested, was whether such viruses multiplied in human beings. 
Experience suggested that there was little to worry about, since humans consumed viruses from 
other species in their food all the time with no apparent ill effect. (Hilleman later rebutted 
Koprowski in the scientific paper he and Sweet published on the discovery of SV40, noting that 
Koprowski’s argument had little merit “since raw monkey kidney is not ordinarily part of the 
human diet.”) The other side of the argument was advanced by future Nobel Prize-winning 
virologist, Renato Dulbecco, who had been working with Eddy and Stewart’s mouse polyoma 
virus. He raised the possibility that the vacuolating virus might be akin to polyoma, capable of 
causing cancer across species lines, and theorized aloud about the possible ill consequences that 
would develop if vaccines containing the vacuolating virus were administered to newborn 
humans. 

The vacuolating agent remained a hot topic for the remainder of the year among polio 
workers, yet somehow the news was almost completely ignored by the press—a somewhat 
surprising development considering the strong journalistic interest in Sabin’s new vaccine. Time, 
in early July, noted, “Hilleman ... has discovered other monkey viruses in oral vaccines prepared 
by Cincinnati’s Dr. Albert B. Sabin. The PHS’s Division of Biologic Standards has 
independently confirmed Hilleman’s findings. Whether these viruses are dangerous for man is 
not yet known....” But other than that brief mention, Hilleman and his discovery seemed to 
escape public notice. 

Behind the scenes, however, the Merck researcher was busy. He visited Washington and 
briefed Joe Smadel, his fonner chief, about the vacuolating agent, leaving samples so that the 
DBS could begin its own tests on the new virus. He also began urging researchers and 
manufacturers to switch to African green monkeys, the species of monkeys that Hilleman had 
decided to use for more and more Merck vaccine work because he had grown frustrated with the 
“dirty” rhesus. (“You cannot develop vaccines with these damn monkeys” was his conclusion 
about the animals and the plethora of noxious viruses they carried in their kidneys.) Privately, he 
confronted Albert Sabin with his own suspicions that the virus could indeed be tumorogenic as 
Dulbecco had suggested at the Washington, D.C., conference in June. Sabin, Hilleman recalled, 
“was very upset” that anyone would suggest such an idea, but Hilleman assured Sabin that he 
had already fonnulated an antiserum to SV40. If Sabin’s poliovirus seed stock was treated in an 
African green monkey tissue culture with the antiserum, all the SV40 would be neutralized and 
rendered harmless. Sabin’s seed would be safe for future vaccine production. All the 
contaminated lots that had already been produced, needless to say, should be discarded. 

* 


In the middle of August 1960, the Division of Biologic Standards convened a conference in 
Bethesda to discuss its proposed draft regulations for live polio vaccine. Vaccine researchers 



attended as well as scientists and representatives from leading manufacturers. This was their 
chance to exercise some influence on the manufacturing and testing procedures to which the 
DBS would require them to adhere as soon as it granted pennission to manufacture live vaccine. 
Leading polio experts from Britain, which had moved far down the path toward adopting an oral 
vaccine, also attended. Cox and Koprowski were both invited to the August 1960 DBS meeting 
but failed to appear. Albert Sabin did. He dominated the meeting, and at times it was difficult to 
tell who was running the conference, Sabin or DBS chief Roderick Murray. With neither of his 
rivals present, Sabin was free to hold forth, frequently inveighing against proposed regulations 
he found too burdensome and interpreting others as he deemed fit. Especially when the issue was 
the possible presence of extraneous viruses in the final vaccine, Sabin seemed anxious to get in 
the last word and steer the conference toward a consensus of his design. 

The extraneous virus of the day was the vacuolating agent. At this point in 1960, no one had 
yet connected the vacuolating agent with Bernice Eddy’s cancer-causing “substance,” though the 
two were one and the same. (It would be more than a year before Eddy would publish a paper 
proving this fact.) Yet even without knowing exactly what the vacuolating agent could do, 
Hilleman’s presentation two months earlier on the virus and its implications for live vaccine was 
on everyone’s minds. Within minutes of the opening of the conference, a discussion ensued 
about the thorny dilemma presented by the new virus: How was one to know whether a vaccine 
preparation was ever free of viral contaminants if something like the vacuolating agent had been 
undetected for years by what were considered to be state-of-the-art tests? The manufacturers 
made it clear they wanted the federal regulatory agencies to tell them what to test for and how to 
test. Robert Detweiler from Eli Lilly summarized the position: 


[T]he regulatory agency has the responsibility for defining for the manufacturers their thoughts about a particular new 
agent.... We all have degrees of things, and one manufacturer or one scientist may not agree with another as to just 
what a “microbial agent” means.... At what stage do you recognize this is an agent? I believe it is up to the regulatory 
agency to take some initiative there in establishing the particular point. 


Smadel dismissed that position as “passing the buck to the NIH.” Federal health officials and 
manufacturers both had “a responsibility to remain abreast of current knowledge” about how to 
detect contaminants like the vacuolating agent, he said. 

A Pittman-Moore representative countered that the manufacturers needed some certainty: 
“What we are attempting to do is to give the producers some leg to stand on legally in the event 
that something goes wrong....” Here was the nub of the problem: If an undetected contaminant, 
such as SV40, later proved to be dangerous, were the manufacturers liable? They would be in a 
much stronger position if the federal government were backing them up and if the regulations 
were crafted so that they were not responsible for anything about which they did not know. 

The second day of the conference opened with a special DBS presentation on studies it was 
conducting on SV40. Smadel, before introducing the studies, summarized his own feelings about 
the contaminant: 


Now, I would not overdramatize this particular agent. I would merely point out that this is a curved [sic] ball that 
arrives late in the game and is an example of the sort of thing we can expect to encounter from time to time as we deal 
with primary monkey kidney cultures. The problem of eliminating extraneous agents from our seed and from our final 
product will be with us as long as we make live polio virus vaccine by the methods which are proposed. 


Having offered his disclaimer about the seriousness of the problem, Smadel introduced J. 
Anthony Morris. Morris, who had a Ph.D. in bacteriology from Catholic University, had come to 



the DBS a year before at the behest of Smadel himself. Morris was studying a virus known as 
respiratory syncytial virus (RS) virus. He and his team had infected a large group of prisoner 
volunteers with small doses of RS virus and were waiting to see if the volunteers would become 
ill, when Hilleman delivered his vacuolating agent samples and antisera to DBS. Morris checked 
his own RS virus cultures—grown on rhesus kidneys—and discovered that, like Sweet’s 
adenovirus cultures, they, too, were contaminated with SV40. His volunteers had all been 
accidentally exposed to live SV40 in addition to RS virus. 

Interrupting his first experiment, Morris decided to undertake a controlled study of SV40’s 
potential infectivity in humans. Isolating the SV40 from the RS virus cultures, he prepared a 
nebulized spray and squirted it into the nose and mouths of thirty-five of his original group of 
prisoners. Some received both RS virus and SV40, some just SV40, and some RS virus with 
neutralized SV40. Throat and rectal swabs were collected for twelve days afterward. None of the 
prisoners developed obvious illness after the SV40 exposure, but within eleven days, SV40 could 
be recovered from throat swabs taken from men who had received live SV40. The simian virus 
was alive and multiplying in their tracheae. 

Blood serum analysis showed that, within a month, none of the prisoners who had received 
neutralized SV40 had developed antibodies, while two-thirds of the subjects exposed to live 
SV40 had, meaning they had been actively infected by the virus, it had multiplied, and their 
immune systems had detected it and launched a counterattack. 

There were two other brief presentations that morning on initial studies under way at DBS to 
further characterize the virus, but Morris’s was the most significant. His results were directly 
counter to what Sabin had been reporting throughout the summer of 1960—that his own efforts 
to find SV40 antibodies in the blood sera of children fed SV40-infected oral vaccine were all 
negative, and therefore he had concluded that the virus couldn’t live in humans. The Morris 
study said the opposite. His study may still have been in a work in progress, but it was a dizzying 
development. The assumption for years had been that other than B virus, simian viruses would 
not cross the so-called “species barrier,” infect human beings, and then stick around long enough 
to replicate in sufficient numbers to provoke an immune response. But this is precisely what had 
happened in the Morris study. If the vacuolating agent were alive in vaccines, it was quite 
capable of infecting vaccine recipients. 

The ramifications of Morris’s presentation weighed heavily on the rest of the conference, 
which was largely spent debating a proposed regulation that was worded: “Live poliovirus 
vaccines shall contain no viable microbial agent infectious for man other than attenuated 
poliovirus vaccine viruses.” Sabin pounced on the contradictory results he and Morris had 
obtained. He suggested that there was no conclusive proof that SV40 was still capable of living 
and multiplying in humans. Therefore it should not fall under the jurisdiction of the regulation, 
since the proposed regulation only applied to viruses that were “infectious for man.” He 
suggested the standard contained in the proposed regulation should be reversed. Why shouldn’t 
the DBS require proof that the vacuolating agent was infectious before demanding its exclusion 
from vaccines? Murray demurred, saying that he couldn’t respond specifically to Sabin’s 
proposal but he certainly regarded SV40 as “potentially infectious for man.” Other scientists 
spoke up, urging caution as the better course: exclude the virus from vaccines for now and study 
its infectious potential in the meantime. 

Sabin then made a statement that he would repeat more than once during the rest of the day. 
After considering the problem, the conclusion he had reached was this: “If insistence will be 
made on eliminating the vacuolating agent, then it may not be possible to produce live poliovirus 



vaccine.” 

Was Sabin threatening withdrawal of his vaccine, or was he pointing out that it appeared 
impossible to make vaccines free of SV40? A short while later, Sabin’s motivation became 
clearer. Division of Biologic Standards director Roderick Murray had admitted that “killed polio 
vaccine must have contained simian agents undetected at the time of preparation and undetected 
and undetectable after inactivation.” Murray’s statement raised a fairly obvious question in 
Sabin’s mind: What about his rival’s vaccine? Had Salk’s vaccine ever been contaminated with 
SV40? The issue provoked the following colloquy: 


SABIN: ,..[H]ave you altered your requirements for Salk vaccine ... [to] also require testing for vacuolating agents or 
are you assuming that the [use of formaldehyde, called] formalinization also removes this? 

MURRAY: It does, doesn’t it? 

SABIN: I don’t know. 

MURRAY: I believe by the formalinization process this is inactivated. 

SABIN: Would it require testing for that assumption? 

MURRAY: [ referring to six years ’ use of Salk’s vaccine]: We have a system that we have here that has been operating for 
a great many years without apparent difficulty. 

SABIN: [ referring to the Soviet Union field trials of his vaccine ]: It may be similarly said that there is also evidence on 
the basis of use in more than 80 million persons of material prepared from monkey kidneys that has been fed 
without production of harmful results.... 


Koprowski’s argument from the June international live polio vaccine conference had come to 
Sabin’s rescue. Eighty million Russians couldn’t be wrong. If SV40 was in the vaccines being 
used in the Eastern Bloc and there were no reported problems, why was there so much concern? 

A few minutes later, Sabin renewed his objection to DBS policy: Someone should test Salk’s 
vaccine for the presence of SV40. Murray, for one of the few times in the conference, had the 
final say. Hilleman had already demonstrated that SV40 was neutralized by formaldehyde. That, 
along with the DBS’s “great many years without apparent difficulty,” was sufficient reassurance, 
as far as Murray was concerned, that SV40 presented no threat if present in Salk’s vaccine. 

The meeting then moved on to a lengthy debate about how long one should hold monkey 
kidney tissue cultures for controlled observation. During the vaccine manufacturing process, 
after the initial tissue cultures had formed, some of the tissues were set aside for observation and 
were not inoculated with poliovirus. The purpose of the observation period for these “control 
bottles” was to give any simian contaminants that might be present in the monkey kidneys 
enough time to “grow out,” that is, replicate sufficiently to cause cellular damage in tissue 
culture and thus be noticeable. The expectation was that even if the vaccine had already been 
made, if there were any sign of contamination in the control bottles, the entire vaccine pool 
derived from the original tissues should be discarded. 

Sabin argued vociferously for, in essence, waiving the observation period. His argument was 
that his experience indicated that the vacuolating virus was often in “eclipse” in the rhesus 
kidney cultures—a tenn that, according to Sabin, meant the SV40 was only in “one out of a 
million cells,” present at such low concentrations that it was not observable, since it was not 
destroying large numbers of cells and producing visible tissue culture degeneration. At such low 
concentrations in the kidney cultures, it was, Sabin reasoned, impossible for any SV40 to make it 
into the final vaccine. 

Several scientists at the conference, however, were not sure that Sabin’s hypothesis was 
correct. They expressed their unease about the possibility of such “lurking” viruses. If the 
vacuolating agent—or any other virus—was present in the monkey kidney cells, even at the low 



concentrations Sabin was theorizing, it could still be dangerous. They advocated more stringent 
tests or other, cleaner substrates. In response, Sabin again implied that the proposed regulations 
were oppressive and that live polio vaccine could not be produced if they were in effect. At this 
point, Smadel blew up. The presentations of Morris and the other DBS researchers he had 
introduced that morning had been designed to impress upon the manufacturers that SV40 was 
potentially a serious problem. Sabin had spent the whole afternoon insisting it was not and that 
trying to exclude the virus from the vaccine was not worth the effort. Smadel said: 


Whether you make any or not, Albert, whatever reasoning you apply ... until this matter is settled, for my interpretation 
of the vacuolating agent, it is capable of multiplying in man. It is not an innocuous agent. So for my money it doesn’t 
belong in the same category [as other viruses]. There will be additional data at a later date, but right now, you can 
interpret that the way you want to, and I shall interpret it the way I want to. 


The two sparred a little longer about the significance of SV40. Smadel pressed Sabin, and 
Sabin made a surprising admission: he thought any amount of SV40 “massed in the final 
[vaccine] material that is used in man” was of little consequence. Smadel then stated his own 
belief that no amount of the virus in a vaccine was necessarily safe. 

The DBS meeting concluded without a clear resolution of the issue, and the question of how 
far manufacturers should go to eliminate SV40 from oral vaccines was left open. The final DBS 
regulations released in November 1960, however, were modified from the draft discussed during 
the August conference. The contamination threshold was significantly altered. In the original 
draft, any “viable” microbial agents were to be excluded from the final vaccine. Now the vaccine 
only had to be free of agents that were both “demonstrable” and “viable”—meaning that even if 
there was a “viable” (live) contaminant, such as SV40, if it didn’t grow out readily (and therefore 
was not “demonstrable”), it could safely be ignored. In the end, Sabin had won at least half the 
battle. If SV40 were in his so-called eclipse phase—alive but not visible—there was no 
responsibility on the manufacturer’s part to detect it and screen it out of the final vaccine. 

* * * 

As soon as she heard about the Hilleman and Sweet discovery, Bernice Eddy suspected the 
cancer-causing substance she had found in the rhesus cells and the vacuolating agent were one 
and the same. In July 1960, she suggested to Smadel that she conduct tests to confirm her hunch. 
Based on what he said the next month at the August 1960 DBS meeting, Smadel was clearly 
concerned about SV40; however, he continued to give short shrift to Eddy. Smadel was not only 
uninterested in more experiments, he was determined to prove Eddy wrong. 

Anthony Morris, the DBS researcher who first proved SV40’s infectious potential in humans, 
recalls what happened next. Smadel, says Morris, ordered Eddy to bring her hamsters into his 
office and repeat her experiment: once again inject the animals with the rhesus kidney tissue 
culture fluids. Eventually, Morris says, the hamsters in Smadel’s office developed tumors, just as 
Eddy had predicted. Smadel, surprised and disturbed by what had happened, called a small 
meeting in his office. Eddy was not invited to attend. Morris, and at least one other DBS 
virologist, Lawrence Kilham, were present. According to Morris, Smadel told him and Kilham at 
the meeting that “... we know the Russians are collaborating in the development of ... [oral] 
polio vaccine ... with Dr. Sabin. We cannot let the Russians beat us at this game. Therefore, we 
cannot release this information at this time.” Cold war politics was more important than vaccine 
safety. Smadel was not going to let the news about the hamster tumors get outside the DBS. 

Kilham, according to Morris, was deeply shaken by the idea that Smadel would sit on such an 



important scientific finding. “I’m leaving this place,” Morris says Kilham told him after the 
meeting. “I will not work under this set of circumstances.” Kilham was so upset by Smadel’s 
subversion of fundamental scientific integrity that he told Morris that he not only intended to quit 
the DBS but that he was also going to abandon medical research for good. 

The contemporaneous record supports Morris’s recollections. A June 1961 letter from 
Kilham to an unsympathetic surgeon general’s office details the treatment Eddy was receiving at 
the hands of Smadel and Murray. The letter, written just days before Eddy’s ouster from her 
vaccine control work was to take effect, clearly states that Eddy was, in Kilham’s opinion, being 
muzzled in an effort to keep the outside scientific world in the dark about her discovery: 


It would appear that she [Eddy] is to be handicapped in her present work before this research has a chance to become 
internationally known, as I feel it will be, in spite of official opposition. You question whether Dr. Eddy’s work has 
been proved. It is clear to me, however, that an official delay has prevented her from giving full exposition of her 
results to other scientists.... Your comment that Dr. Eddy doesn’t communicate her findings was amazing to me in this 
regard. She has tried to do so over and over, only to be turned down.... Dr. Eddy’s case, to many of us, represents a 
somewhat Prussian-like attempt to hinder an outstanding scientist.... 


Kilham left the NIH two days after writing this letter, and, just as Morris states, left medicine 
for good, switching careers entirely and becoming a respected ornithologist. 

As for Smadel, the Eddy affair was a blemish on what was universally regarded as a 
distinguished career. Smadel died of cancer in 1963 at the age of fifty-six. Morris, who knew 
Smadel well, insists that at the end of his life he regretted what he had done to Eddy. Perhaps 
Smadel was incapable of overcoming his prejudice against women scientists; perhaps he could 
not admit he had been wrong about Eddy’s work and that what she had discovered was indeed 
serious, not trivial. Perhaps motivated by some misguided notion of patriotism, he felt it was his 
duty to suppress her research since it impugned the reputation of the Salk vaccine, which 
America had chosen and the Russians had rejected. Or perhaps he believed that so soon after the 
Cutter incident, news of this new, potentially dangerous, viral contamination of Salk’s vaccine 
would erode public confidence drastically, vaccination rates would fall, and the nightmare of 
recurring polio epidemics would return. For whatever reason, the scientist who had publicly 
chastised Albert Sabin’s cavalier attitude toward SV40 was unwilling to acknowledge that a 
dangerous contamination of the polio vaccine had occurred during his watch. 

The Eddy affair can justifiably be described as a DBS cover-up—one in which Smadel 
clearly did not act alone. DBS director Roderick Murray, for example, certainly must have 
played a part. Even if one were to assume Murray did not know about the specific meeting 
Morris describes, he certainly was aware of Smadel’s general decision to suppress Eddy’s 
research. And if he did not actually direct Smadel to sit on Eddy’s research, he was, at the very 
least, complicit in Smadel’s conduct by refusing to contravene it. One other thing is clear: As the 
Kilham letter demonstrates, discussion of Eddy’s tumor findings had progressed as high as the 
Surgeon General’s office. But no senior official in the NIH was listening. 

Even with the short tether, Eddy continued her work. Early in 1961, she initiated a yearlong 
series of experiments that would prove her cancer-causing “substance” was indeed SV40. News 
of her hamster tumors was finally escaping the NIH and catching the attention of the scientific 
world. On January 7, 1961, Eddy, in a memo entitled “Tumors in Hamsters Induced by Monkey 
Kidney Cell Cultures,” wrote to Murray and Smadel that at least one manufacturer, Lederle 
Laboratories, had heard about her experiments and was alarmed about the prospect that 
something might be amiss with the tissue cultures they were using to make polio vaccine: “This 
is to let you know that Dr. Herald Cox has learned about this work and he wonders why the 



manufacturers were not informed about it before this.” 

There is no record of a reply to Eddy’s inquiry. In May 1961, she raised another concern with 
DBS officials: Shouldn’t the division act more forcefully by insisting that SV40 be kept out of all 
vaccines? She asked: “Since the vacuolating virus is known to be exceedingly stable and its 
effect on human population is unknown at present, should a requirement be added to the 
Regulations to the effect that that the vaccine should be free of this vacuolating virus?” 

Eddy, of course, had been excluded from the debate that Sabin had initiated the previous 
summer about whether it was really necessary to screen SV40 from vaccine. Her judgment on 
the issue was neither sought nor valued by her superiors, but once again her prescience was 
dead-on: The virus was a threat to all vaccines produced on rhesus and cynomolgus kidneys. 
Even as she was pressing Murray and Smadel to act, more disturbing facts were emerging about 
the vacuolating agent. SV40 was far more dangerous to humans than anyone had ever suspected. 
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“We Were Scared of SV40” 


For many months after Hilleman’s surprise June 1960 announcement, SV40 was viewed strictly 
as a concern for live vaccine and for those who promoted it. In late August 1960, the Public 
Health Service had chosen Sabin’s poliovirus strains as superior to Cox’s and Koprowski’s, and 
it was now a given that a Sabin oral vaccine would soon be licensed in the United States. Within 
the tight-knit world of polio researchers, manufacturers, and health officials—the only people as 
yet who even knew of the virus—the vacuolating agent was regarded as an unexpected challenge 
to “Albert’s vaccine,” a surprise setback that, given Sabin’s persuasiveness and inventiveness, 
would probably prove only temporary. Techniques, such as Hilleman’s antiserum, were being 
perfected to remove it from Sabin’s virus seed, and progress toward commercial release of an 
oral vaccine would continue unabated. 

In the meantime, thankfully, there was still Salk’s vaccine, in which any simian agent— 
including SV40—was presumably neutralized by formaldehyde. Formaldehyde was the “old 
friend”—in the parlance the National Foundation’s research director, Tom Rivers—of the 
working virologist. If it could kill poliovirus, it could kill anything. As long as there was 
formaldehyde, there was nothing to worry about. 

But then, in the spring of 1961, the seemingly infallible safety net of formaldehyde was 
ripped to shreds. The SV40 in Salk’s vaccine had not been reliably killed by formaldehyde. 
Much of the SV40 in Salk’s vaccine was alive, not dead. Countless millions of people had been 
exposed. In public health circles, the previous year’s buzz about SV40 turned into panic. 

The events that sparked the panic began with the March 11, 1961, edition of the highly 
regarded British medical journal, The Lancet. In an unsigned editorial, the journal attacked live 
polio vaccine, stating that the discovery of SV40 “in many seed lots of the vaccine raises doubts 
about its long-term safety.... What little we know about tumor viruses suggests that it is unwise 
to use a possibly virus-contaminated living vaccine when there is an inactivated alternative”— 
the Salk vaccine. The following issue of The Lancet, March 18, 1961, contained a rebuttal letter 
signed by a scientist from a government health laboratory and two scientists from Wellcome 
Research Laboratories, a British pharmaceutical concern actively working on live vaccine. The 
letter criticized the previous week’s editorial because it had failed to mention that no one had 
actually tested Salk vaccine for the presence of SV40 (Sabin’s objection of the previous 
summer). But at Wellcome, those tests had finally been performed. SV40, according to the letter, 
was “resistant to formaldehyde,” meaning it was not killed during the inactivation process. 
Moreover, tests of British subjects who had received the Salk vaccine showed they had 
antibodies to SV40. The SV40 in British Salk vaccine was alive, and British citizens were 
infected. 

The conclusion of the signatories was that since it was possible to eliminate SV40 from the 
oral vaccine seed stocks using Hilleman’s antiserum, an oral vaccine was preferable to a 
sometimes-contaminated inactivated one, especially since an injection of Salk’s vaccine “carries 



the certainty of introducing directly into the tissue whatever is in the syringe”—including SV40. 

As might be expected, the significance of the British finding was not lost on Sabin, who was 
quickly given a very public forum to announce that his rival’s vaccine was contaminated. In mid- 
March 1961, the House Interstate Commerce Committee held hearings on polio vaccine. The 
occasion was a hastily drawn request by the new Kennedy administration for a $1 million 
appropriation to stockpile oral vaccine in case of polio epidemics. Early in March, Kennedy had 
offered Cuba a gift of Salk vaccine to fight an epidemic raging on the island. Castro had not yet 
officially embraced Communism, and efforts to woo him were still a political priority in 
Washington. The Kennedy gift turned out to be an embarrassment when it was noted that 
inactivated vaccine was useless for fighting an ongoing epidemic, since it could not quickly 
confer widespread immunity. The Russians, of course, had the real solution to Cuba’s plight and 
that was ample stocks of Sabin vaccine, which they were only too glad to make available, just as 
they had to their client states throughout Eastern Europe. 

Stung by its faux pas, the Kennedy administration rushed the emergency appropriation 
request to Congress, and it landed at the House Interstate Commerce Committee. Most of the 
focus during the two-day hearing was the perception that the United States lagged behind the 
Soviets with regard to Sabin’s vaccine. A number of congressmen questioned the government’s 
delay in approving it for commercial distribution. 

On the first day, officials of the National Institutes of Health defended the health 
bureaucracy’s deliberative pace toward licensure of Sabin’s vaccine, citing in part the danger of 
rushing to market an oral vaccine that might contain live simian viruses. The DBS’s Murray 
observed that dozens of viruses had been found in the monkey kidneys used to make the polio 
vaccine. There was little to worry about in the case of the Salk vaccine, Murray explained, 
“because all of the simian viruses were ... inactivated by the formaldehyde” used to prepare the 
vaccine. But there was a very serious problem, according to Murray, with Sabin’s attenuated 
vaccine. “When we come to live virus vaccine,” Murray testified, “we have another problem.” 
Since “the inactivation step” used in the Salk process “cannot be applied,” the only way of 
producing a contaminant-free live vaccine was through “an elaborate system of testing,” which 
rendered the entire live vaccine manufacturing process “complex.” 

One of the most troubling of these viruses, Murray explained, was the vacuolating agent. He 
related to the committee a brief history of its recent discovery and the fact that it was a frequent 
but unseen contaminant of the rhesus and cynomolgus kidneys used for vaccine production. 
However, he assured the committee that the DBS would insist on the “absence of any 
adventitious agents” from Sabin’s vaccine, since this was “the only certain course to follow in 
order to assure a safe vaccine.” 

The clear implication of Murray’s testimony was that Salk’s vaccine already was 
contaminant free, whereas Sabin’s might never be. The next day, Sabin refuted Murray, and in 
the process, as he had done in other appearances before Congress, challenged the safety of Salk’s 
vaccine. Referring to the newly published British data he told the committee: 


The vacuolating virus ... has been administered now by mouth to millions of children, and we know from studies that 
we have carried out, also from studies that have been carried out in England, that when it is taken by mouth, it doesn’t 
multiply, and it doesn’t have any demonstrable effect in the children. On the other hand children receiving injections of 
Salk vaccine have been found to produce the reaction in the blood which indicates that it was either present in the Salk 
vaccine in unmodified living fonn or in very large amounts in the killed fonn. So the Salk vaccine is not necessarily 
free from this same agent. 


Sabin had publicly played his trump card on the issue. SV40 taken orally was, he asserted 




boldly, harmless; but in Salk’s vaccine it was dangerous. Sabin pointedly did not tell the 
committee about the Anthony Morris research on prisoner volunteers that had been presented the 
previous August at the DBS conference on oral vaccine regulations. That research found SV40 
did multiply in the trachea of those who inhaled the virus, belying Sabin’s assertions that SV40 
“when taken by mouth ... doesn’t multiply.” Moreover, Murray’s testimony from the day before 
directly contradicted what Sabin was now saying. Both points were lost on the committee. 

Within the DBS, some effort was finally underway to look for SV40 in Salk’s vaccine. Paul 
Gerber, a DBS researcher, had been assigned the task of testing samples of Salk’s vaccine since 
the previous fall, but by March 1961 he had tested only four samples in five months. All had 
been negative. This preliminary work by Gerber had bolstered the DBS’s self-assurance that 
Salk’s vaccine was not contaminated with live SV40. Then came the surprise British 
announcement in The Lancet that SV40 was alive, not dead, in Salk’s vaccine—news that caught 
the DBS completely off-guard, slamming into Bethesda with the impact of an angry spring 
stonn. Suddenly, Gerber was directed to pick up the pace. Beginning in March 1961, ten Salk 
vaccine samples were tested in the space of five weeks. All shortly proved positive for live 
SV40, some right around the time Murray was testifying on Capitol Hill. 

By early April, Murray knew he had a problem on his hands. On April 10, 1961, he sent a 
memo to all polio vaccine and adenovirus vaccine manufacturers “proposing” a change in test 
procedures. African green monkey tissue cultures, the ones Sweet had used to discover SV40, 
should now be used as part of the viral screening tests. Still, Murray was not actually 
promulgating any official change in vaccine regulations. For now, manufacturers were free to 
decide for themselves whether they would look for SV40 in Salk vaccine. 

In early May 1961, Gerber completed his experiments. Two things had become apparent 
from his work. The first was that it took longer than anyone had ever suspected—eleven to 
fourteen days—before SV40 “grew out” and destroyed enough cells to become visible in tissue 
cultures. This explained why Sweet and Hilleman’s original search for SV40 in 1960 in Salk’s 
vaccine had proved negative. The Merck researchers had stopped their tissue culture 
observations after only ten days. The second finding was that if the initial concentration of SV40 
was high enough in the virus pools prior to inactivation, some residual fraction of it invariably 
remained alive in the final vaccine. In fact, a theoretical abstraction of Gerber’s SV40 
inactivation curve suggested that the Salk process might never kill all of it even if inactivation 
extended beyond the fourteen-day observation period in use. (Hull actually found that SV40 
could survive thirty days of formaldehyde treatment.) “In retrospect,” Gerber wrote in his 
published paper, “one can assume that large groups of the population in this country and abroad 
must have been injected with varying amounts of SV40 during the course of immunization with 
formalini z ed poliomyelitis and adenovirus vaccines.” 

Murray’s problem had now become a crisis. Gerber’s results meant that the DBS was almost 
certainly allowing distribution of a vaccine tainted with live SV40. This was a reprise of the 
Cutter incident—unwanted live viruses in Salk’s vaccine, with a potentially dangerous health 
effect. The situation clearly called for action, not more proposals. The NIH response to this latest 
challenge to Salk’s vaccine, however, was not to act; instead, it summoned a select group of 
scientists, the Public Health Service’s standing Technical Committee on Poliomyelitis Vaccine, 
to Bethesda for consultations. 

The Technical Committee had been appointed by Surgeon General Scheele in 1955, after the 
Cutter incident. The Committee’s mission was to advise the federal government on improving 
federal oversight of Salk’s vaccine. During 1955 and 1956, the six-member panel had been 



active in redrafting the safety and testing standards for Salk’s vaccine, but had been given few 
responsibilities since. In 1961, it numbered eight scientists. Two of these had no obvious 
association with Salk’s vaccine, but the other six all had close personal connections to the 
vaccine whose fate they were about to decide. These included Thomas Francis, Salk’s mentor, 
who had declared Salk’s vaccine “safe, effective and potent” in his analysis of the 1954 field 
trials. Another member was Joe Smadel. Given his role in shepherding Salk’s vaccine through 
the federal health bureaucracy in the 1950s and his decision to cover up Eddy’s damaging 
discoveries about SV40 the previous summer, he was hardly a disinterested observer. Murray 
and his boss, James Shannon, the director of the NIH, were also on the panel. Both men had a 
significant career stake in the vaccine that they had been responsible for regulating for the past 
five years. Another committee member with a tie to Salk’s vaccine was David Bodian, an expert 
on polio pathology. In the spring of 1954, he had played a crucial role in convincing the NIH that 
Salk’s vaccine was safe after the NIH had threatened to call off the field trials. 

The final member was the vaccine’s inventor, Jonas Salk. Aside from the obvious conflict of 
interest in allowing Salk to pass judgment on his own vaccine, Salk’s indifference to viral 
contamination of vaccines was also noteworthy. He had followed Sabin before the House 
Interstate Commerce Committee at its mid-March hearing and had made a lengthy presentation, 
complete with slides, to support his contention that statistics showed his vaccine remained 
superior to Sabin’s. During his testimony, he never once raised the assumed absence of simian 
agents in his vaccine as a point in his favor—even though Sabin had just stressed the viral 
contamination issue during his own appearance before the committee. 

It was the opinion of at least one contemporary that Salk was simply oblivious to the issue of 
viral contaminants. “Salk was off in a cloud,” when it came to the issue of monkey viruses, this 
scientist said. However, another contemporary, Salk’s longtime research assistant, Julius 
Youngner, believes the source of Salk’s lack of concern was a fundamental blind spot that he 
shared with Sabin. “He would never admit there was anything wrong with his vaccine. Just like 
Albert Sabin,” Youngner says. Both men’s cavalier attitude toward any potential dangers 
associated with their inventions was based on their overweening egos, according to Youngner: 
“They believed their press notices and they acted that way,” he says. As far as SV40 was 
concerned, Youngner says that he believes Salk “didn’t think it made any difference. And he also 
doubted that it was ever in his vaccine.” 

The Technical Committee met on May 17, 1961, at NIH headquarters in Bethesda. There is 
no record of deliberations or testimony from witnesses as there is for the similar meetings that 
occurred during the Cutter incident. The question of whether the members truly engaged in a 
dispassionate scientific debate about the wisdom of continued use of Salk’s vaccine, therefore, 
can only remain conjecture. Given its membership, however, one may reasonably assume that, at 
a minimum, the committee was not predisposed against Salk’s vaccine. A close reading of the 
only record of the Committee’s work—a five-paragraph report signed by Shannon as committee 
chair and dated May 18, 1961—supports such a conclusion: 


Presence of Vacuolating Agent in Poliomyelitis Vaccine 

Studies undertaken at the National Institutes of Health and elsewhere during the past few months indicate that certain 
lots of inactivated poliomyelitis vaccine, like many lots of experimentally produced live polio vaccine, contain a 
recently recognized monkey virus called “vacuolating agent” or simian virus No. 40.... Indirect evidence suggests that 
many of the lots of inactivated poliomyelitis vaccine prepared and used in previous years must have contained live 
vacuolating virus as well as inactivated vacuolating virus. The careful clinical observations made over the years on 
selected groups of persons who have received inactivated poliomyelitis vaccine and the careful surveillance of the 
general population receiving polio vaccine indicate no untoward effects can be attributed to this agent ... At the present 



time, there is no evidence that small amounts of this agent introduced subcutaneously or intramuscularly in 
fonnalinized vaccines are capable of producing disease in man. 


What “careful clinical observations” and which “careful surveillance of the general 
population” the committee was referring to, it did not specify. Most likely this was because the 
only thing the Technical Committee or anyone else “knew” at the time about SV40 and the Salk 
vaccine was that so far nothing seemed dramatically wrong with the millions of vaccinees. But 
there were no published studies, nor were any under way at the time, that objectively and 
scientifically examined overall health status of the vaccinated versus the unvaccinated 
population. In fact, there had been no systematic scientific inquiry of any sort on SV40’s effects 
on humans—other than Morris’s preliminary study on his prisoner volunteers who had ingested 
or inhaled the virus. Yet, without any such scientific support, the Technical Committee was 
willing to take a position that essentially required a leap of faith, asserting there was “no 
evidence” that SV40 administered in Salk’s vaccine was “capable of producing disease in man.” 
The virus was simply assumed to be hannless. In effect, the Technical Committee had created a 
new health standard for vaccine contaminants: All are presumed benign until proven otherwise. 

On the strength of this unsupported conclusion that SV40-contaminated vaccine was safe, 
and “since steps have been taken to insure that future vaccines will be free of this agent,” the 
committee recommended no change in vaccine policy. Inoculation should continue with present 
stocks on hand until all the contaminated vaccine was used up: 


The importance of poliomyelitis vaccine in the prevention of paralytic poliomyelitis and the absence of untoward 
effects from this agent in this vaccine lead the Committee to recommend that the present poliomyelitis vaccination 
program continue to be pursued with vigor with the materials presently available. 


The first official federal health decision about SV40 had been taken. Any new Salk vaccine 
produced would eliminate the virus, but vaccinations would continue with “materials presently 
available”—meaning there would be no recall of old vaccine containing SV40. Millions of 
children would continue to receive live SV40 as part of their Salk injections. As had been the 
case during the Cutter incident, the official conclusion was that the nation’s polio program was 
simply too important to interrupt, despite a known problem with the vaccine. But, unlike Cutter, 
this time the federal government would keep the news to itself. There would be no 
announcement to suppliers and physicians to stop administering SV40-contaminated vaccine. 
And there would be no warning to consumers that the vaccine they and their children were 
receiving contained a live monkey virus whose effect on humans was entirely unknown. U.S. 
citizens were not going to be afforded the chance to decide for themselves whether they were 
willing to be exposed to SV40; the government had decided that they would. 

* * H= 

It looked like the Salk vaccine had dodged another bullet. But before any sense of ease could 
settle in at the DBS, a new crisis broke. Studies underway at Merck since the previous winter had 
revealed that SV40—as Eddy’s work had demonstrated and Hilleman had originally suspected— 
definitely caused cancer in laboratory animals. 

The cancer discovery was made by a team of researchers headed by Anthony Girardi. Girardi 
was another bright young scientist Hilleman had recruited to come to Merck. He had been 
working as a microbiologist at Children’s Hospital in Philadelphia until 1959 and now, like 
Sweet, directed his own lab under Hilleman’s sponsorship. His concern was not vaccines, but 



cancer, specifically, whether viruses could cause human tumors. His experimental protocol was 
to look for promising viral candidates and inject them into laboratory animals. When Sweet 
found SV40 in the adenovirus and Sabin vaccine seeds, Girardi was intrigued. Here was a novel 
virus to which millions of people had evidently been exposed. Could it be carcinogenic? 

In January 1961, Girardi began the first of three experiments with SV40, injecting the virus 
into newborn hamsters less than twenty-four hours old—just as Eddy had done with her rhesus 
kidney tissue fluids. The inoculations were either directly under the skin between the shoulder 
blades or into the brains. By the end of the first week of June 1961, five months after the SV40 
injections, one of the surviving hamsters had developed a tumor. By the middle of June, eight of 
the animals had tumors. Clearly something was amiss. As was the case with Eddy’s experiments, 
many of the tumors were at or near the site of injection, and they were taking a long time to 
become apparent. Some of the tumors were in the brains, and one was a lung tumor, but most 
were “fibrosarcomas,” small malignant nodules of cancerous connective tissue just under the 
animals’ skins. These appeared to be identical to the tumors that Smadel had dismissed as 
“lumps” when Eddy had discovered them a year before in her hamsters. Eddy, of course, had 
been unable to detennine the “substance” that was causing her tumors. Girardi could. Tests in 
African green money kidney cultures showed the tumors contained SV40 and ruled out other 
potential viral causes. (The reason Eddy had not been able to isolate SV40 from her tumors was 
that all she had had to work with were rhesus cell cultures which were unaffected by the virus. 
Presumably, if African green monkey cultures had been available to her, she would have 
identified the virus a year before Sweet and Hilleman.) 

As with Sweet’s discovery of SV40, Hilleman was by now monitoring Girardi’s progress 
closely. Girardi’s experiment was only half completed; eventually 80 percent of his first group of 
hamsters would develop tumors. Two additional sets of hamsters would also develop cancer at 
high rates after SV40 inoculations. Yet, in June 1961, even with only partial results, the 
implications were unmistakable. The vacuolating agent acted like Eddy and Stewart’s polyoma 
virus: It was apparently harmless to its host, but when it crossed species, it could cause cancer. 
However, there were crucial differences between the two viruses—differences which implied 
SV40 was far more dangerous than polyoma. Polyoma’s natural host was a mouse. SV40’s was a 
primate, suggesting it might have a much stronger affinity for humans than polyoma. Polyoma 
appeared to be somewhat of a scientific novelty, having no real public health consequences 
because there had never been any large-scale human exposure. But nearly half of the American 
population had been exposed to SV40-contaminated Salk vaccine. And now that it was clear 
SV40 caused cancer when injected under the skin of hamsters, what would the virus do to 
humans who had been injected with it? Would millions of Americans contract cancer as the 
hamsters had? 

Sweet recalls the fear that suddenly filled the Merck researchers: “I’ll tell you, we were 
scared of SV40,” he recalls. “If it produced tumors in hamsters, it could produce tumors in man.” 
Girardi remembers thinking that his children had just been vaccinated with Merck’s new 
Purivax. Now, he realized, the vaccine was full of SV40—his children had all been exposed— 
and since he had been handling the virus, he, too, had probably been exposed. What would 
happen to him and to his family? 

Girardi, Hilleman, and Sweet realized they were sitting on a potential public health disaster 
of enormous proportions. In the space of one year, SV40 had gone from just “one more of the 
troublesome simian agents”—Hilleman’s phrase at the June 1960 Pan American Health 
Organization conference, where he had first discussed the virus—to something almost too 



monstrous to contemplate. Something had to be done. Hilleman again assumed the role of 
Cassandra, only this time the warnings were not about Sabin’s vaccine, but about Merck’s and 
every other Salk-type inactivated vaccine on the market. He traveled to Bethesda to tell his DBS 
contacts about Girardi’s hamsters. Smadel, he later recalled, was floored by the news. 

The Public Health Service Technical Committee hastily reconvened on June 20, 1961, to 
consider the latest developments. Hilleman was invited to present the Merck SV40 hamster 
research to the committee. Admittedly, he had only preliminary results, but it was sufficient 
evidence in his mind to cause concern. Some hamsters were clearly developing tumors months 
after exposure to SV40, and the virus was being recovered from the tumors. The cause-and-effect 
relationship seemed irrefutable: SV40 induced cancer in laboratory animals. It was now known 
to be a live contaminant of millions of doses of inactivated polio vaccine. Given the stakes— 
possible human cancer—and the number of people potentially at risk, the only prudent course, 
Hilleman told the Technical Committee, was to withdraw all Salk vaccines, including his own 
Purivax. Delaying vaccine production for six months while steps were undertaken to correct the 
SV40 problem was the only sensible course of action. 

Hilleman’s reasoning proved unpersuasive. The six committee members in attendance did not 
share his alann and doubted the significance of SV40’s cancer-causing potential. This was 
perhaps not altogether surprising given the Committee’s makeup. Five of the committee 
members hearing Hilleman that June day (Salk, Francis, Smadel, Murray, and David Bodian) 
were Salk vaccine boosters. The sixth, Richard Shope, a Rockefeller Institute virologist, had 
published an editorial the previous fall in which he had revealed his skepticism that viruses could 
cause cancer. Reading the Technical Committee’s brief page-and-a-half report, one wonders how 
seriously the committee took Hilleman’s presentation. Most of the document concerns DBS tests 
on vaccine stocks, which the DBS said showed that live SV40 contamination was an issue for 
only two out of the seven vaccine manufacturers. “Fortunately,” the report indicated, even if 
these contaminated lots were held back from the market, there would still be enough vaccine to 
continue the nation’s polio vaccine program—by now, it appears, the Technical Committee’s 
primary concern. The Merck tumor findings were practically a footnote. Only two sentences in 
the entire report were assigned to the hamster tumor research, and in these the Merck research 
was lumped together with the research of the discredited Bernice Eddy: 


The Committee reviewed again the work of Dr. Eddy and her colleagues dealing with tumors in hamsters and the more 
preliminary report of Dr. Hilleman along the same lines. It is of the opinion that it is too early to draw any conclusions 
concerning the significance of the reported findings. 


With that brief notice, the Technical Committee stated it was “reaffirming” its May 18 
conclusions, saying that Salk vaccinations should “continue to be pursued with vigor with the 
materials presently available.” 

This was to be the last pronouncement from the Technical Committee on the issue of SV40. 
It had found the virus not guilty. There was still no reason to halt vaccine production or remove 
tainted vaccine from the market, even if SV40 caused cancer in Girardi’s hamsters. Hilleman had 
failed. 

Did he ever have a chance? One Technical Committee member’s later recollection indicates 
the scant regard with which the committee had considered Hilleman’s presentation at the time. 
At a scientific conference in 1967, Salk’s mentor, Thomas Francis, remembered that the 
Technical Committee thought Hilleman had overreacted to SV40. Addressing Hilleman directly 
at the 1967 conference, Francis said of his June 1961 appearance: 



I would like to remind Dr. Hilleman of another experience. When he had found that SV40 was occurring in the rhesus 
monkey kidneys and that some of this was likely to be in the polio vaccine, he argued that this was a fearful thing and 
that we should withdraw all polio vaccine from the market. Fortunately, the Technical Committee did not agree. 


Whose good fortune it was, Francis did not say. 

On June 30, 1961, Division of Biologic Standards director Murray wrote to the 
manufacturers to inform them of the Technical Committee’s June 20 deliberations. Unlike the 
memo he had sent out after the May 1961 Technical Committee meeting, he did not include the 
committee’s final report. He also failed to mention that the committee had been briefed on the 
Eddy and Merck research linking SV40 to cancer. Apparently, the DBS was not eager to 
communicate the SV40 tumor findings even to the polio vaccine’s makers. Instead, Murray’s 
memo only concerned itself with the results of the DBS tests for the presence of SV40 in 
selected lots of each manufacturer’s vaccine. For the first time, Murray now directed the 
manufacturers to start conducting their own tests for the virus. Effective August 1, 1961, all 
manufacturers would have to submit, as part of their protocols, test results that indicated that 
samples from each lot of their final vaccine was free of SV40. The DBS had finally undertaken a 
decision on its own without the support of an expert committee to bolster it: Four full months 
after the discovery of live SV40 in Salk vaccines, it would become official federal health policy 
to exclude the monkey virus from the final vaccine. 

But the Murray promulgation only covered live SV40. SV40 that had been inactivated was 
still permitted in the final vaccine. It was not until nearly two years later, in March 1963, that a 
more stringent regulation would take effect—a specific requirement that there be no SV40 in the 
viral harvest pools prior to inactivation. Scientifically, the 1963 standard was a far superior 
safeguard than the one Murray was now pronouncing. Given SV40’s ability to often escape total 
inactivation, it was much sounder to err on the side of caution and eliminate SV40 from the 
poliovirus pools rather than rely on formaldehyde to knock it out during the final phase of the 
manufacturing process. In essence, Murray’s August 1961 testing requirement allowed vaccine 
production to continue as it had before. The assumption was that the manufacturers’ tests as 
specified by the DBS were sensitive enough to detect live SV40 in the final vaccine. But as with 
many other assumptions about SV40, this one, too, later proved to be false. 

The fact was that in August 1961, no manufacturer could have possibly guaranteed that its 
virus pools were free of SV40. Every manufacturer was still using rhesus and cynomolgus 
monkeys—natural SV40 carriers—to make polio vaccine. More than a year had passed since 
Hilleman had urged a switch to African green monkey kidneys, which were SV40-free. In the 
interim, there had been almost no preparations to make such a change at any of the vaccine 
houses—not surprising since the DBS, wrongly assuming that SV40 was dead in Salk’s vaccine, 
had not urged any change in manufacturing procedures. Predictably, no manufacturer was going 
to go to the trouble and expense of procuring a new source of animals, arranging transport for 
them, and building housing unless they were required to do so. 

Perhaps, if anyone—including the NIH—had heeded Hilleman’s counsel from the previous 
summer, there might have been a plentiful supply of African greens available by August 1961. 
Instead, it would take until 1963 before all manufacturers completed the necessary arrangements 
and polio vaccine in the United States was finally produced on an SV40-free substrate. This 
delay, combined with the NIH’s refusal to recall contaminated vaccine, thus unnecessarily 
lengthened the American public’s exposure to SV40 by two years. This tendency to delay, rather 
than to act decisively, would become the hallmark of the federal government’s response to SV40. 
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“The Worst Thing in the World” 


As June 1961 was drawing to a close, it appeared that the NIH had weathered the brunt of the 
SV40 storm. The controversy that erupted after the discovery of live SV40 in Salk’s vaccine had 
played out mostly behind closed doors, with only a handful of federal health officials and 
vaccine researchers privy to the events. The damage had been successfully contained, and there 
had been no interruption of vaccine supplies. The lay press had missed the SV40 contamination 
story entirely, and, other than the Lancet letter in mid-March, news of SV40 had also escaped the 
attention of the medical press. As far as the American public and almost all of its doctors were 
concerned, the only problem with the polio vaccine was that the Russians were using Sabin’s 
superior vaccine, while, for the most part, Americans were still stuck with Salk’s. The possibility 
that there might be a cancer-causing agent in the polio vaccine was about the last thing on almost 
anyone’s mind. 

But in late June, just days after the last Public Health Service Technical Committee meeting, 
Hilary Koprowski abruptly rent this veil of silence. In a speech before the annual convention of 
the American Medical Association, Koprowski announced that polio vaccine contained a cancer- 
causing virus. Millions of vaccine recipients, he said, might be at risk. 

Only one year before, Koprowski had publicly downplayed the significance of Hilleman’s 
discovery of SV40. At the June 1960 joint World Health and Pan American Health Organization 
conference in Washington, he had suggested that monkey viruses in a vaccine were of little 
consequence. After that meeting, however, his thinking about simian viruses had undergone a 
profound change. 

In late October 1960, he and one of his top Wistar assistants, Stanley Plotkin, sent comments 
to the World Health Organization division that was drafting international standards for oral polio 
vaccine production. Koprowski and Plotkin wrote that they had concluded it was time to conduct 
research that would lead to polio vaccine production on something other than “tissue culture 
explants of fresh removed monkey kidneys.” One compelling reason to abandon monkeys, they 
said, was the ever-present chance that a virus capable of causing cancer across species lines 
might be hiding in some of the rhesus kidneys. 

In March 1961, when Sabin and Salk testified before the House Interstate Commerce 
Committee about oral vaccine, Koprowski sent a letter to the committee, warning that the 
continued use of monkey kidneys placed an insurmountable barrier to a safe and cost-effective 
oral vaccine. This was because monkey kidneys were “host to innumerable simian viruses,” with 
the number detected limited only by “the amount of work expended to find them.” Given the 
almost universal contamination of the kidneys, manufacturers were faced with the prospect of 
“having to discard most ... lots of vaccine,” Koprowski said, if they were truly serious about 
screening out unwanted simian viruses. “This will inevitably raise the costs of the vaccine....” 
The solution, Koprowski said, was to switch to tissue cultures of virus-free human cells for 
vaccine production, a technique that a young researcher in his own laboratory, Leonard Hayflick, 



was in the process of perfecting. 

Three months later, on June 29, 1961, Koprowski found a very public forum to raise the issue 
again, the annual meeting of the American Medical Association. Membership in the AMA was 
standard for almost every practicing American physician in the early 1960s. The organization 
and its publications were the premier source of new medical infonnation for most of the nation’s 
doctors. Scientific news released at its annual meeting had great impact on the front lines of 
American health care and a far greater audience than almost any research-oriented publications 
could ever hope to gamer. Whatever was said before the AMA convention was going to be heard 
by the nation’s doctors. 

Koprowski’s speech was nominally a review of the status of live polio vaccines, but he used 
almost half of it to talk about simian viruses, singling out SV40 for special attention and noting 
that it had been found alive in batches of Salk’s vaccine. For most of the physicians in 
attendance, this was the first notice that, along with the polio vaccine they had been 
administering for the past several years, they were injecting their patients with a live monkey 
vims. And if that revelation wasn’t disquieting enough, Koprowski proceeded to describe SV40 
as “cancer-inducing.” 

To any AMA member who felt bound by the portion of the Hippocratic Oath that entreats a 
physician to “first, do no harm,” Koprowski was presenting a serious challenge: 


The question may be asked, “Should the discovery of [SV40] cause a widespread alann among advocates of 
prophylactic [preventative] immunization against poliomyelitis, knowing that they have unwillingly or, what is worse, 
unwittingly endangered the millions of individuals who received monkey kidney products containing not only dead or 
living poliovirus but other agents in the course of vaccination campaigns?” 


Koprowski told his audience in one breath that “as far as is known, there is no cause for alann at 
present” from the massive simian vims exposure, but in the next added that things were only 
likely to get worse, since “the next batch of killed monkeys may contain more ‘vims surprises.’” 
In closing, he told the doctors, as he had told the House committee, that at Wistar, a safe 
alternative had been developed, and he hoped that it would only be a matter of time before the 
“obsolete methods of slaughtering thousands of monkeys” for their tissues would be replaced by 
use of these new substrates, composed of clean, vims-free, human cell strains. 

Four decades later, Koprowski, who still retains a distinct Polish accent (he fled Poland in 
1939 after the Nazi invasion), proudly remembers his 1961 AMA appearance because “it put me 
on a stand for a clean vaccine. It was my position from then on: Make it safe!” He had, in effect, 
demanded that the nation’s medical community react to the use of contaminated polio vaccines, 
rightly assuming that most of them did not wish to “unwillingly” or “unwittingly” expose their 
patients to possible carcinogens. 

The AMA as a body took no stand on the issue, but news about SV40 began to spread 
through the medical community and was soon being reported in the popular medical press. 
“Pediatricians were really exercised about this. It was no minor thing,” says Salk colleague Julius 
Youngner of the reaction of many doctors to the unwelcome development. Vaccine researchers 
were upset, too. Eddy’s paper on the cancer-causing rhesus kidney tissue culture fluids was 
finally published in a scientific journal in May 1961. When it appeared, Eddy’s paper “was 
disturbing to many people,” Robert Hull later wrote. “It caused a great concern in our laboratory 
[vaccine manufacturer, Eli Lilly] in respect to whether or not our established monkey kidney 
strains possessed such properties.” 

Thanks to Eddy’s research and Koprowski’s AMA appearance a month later, SV40 was no 



longer just an insiders’ secret. It had become a public health and public relations issue that could 
no longer be ignored. Pressure began to build on Washington for some answers. 

On July 7, 1961, eight days after Koprowski’s speech before the AMA, the DBS issued its 
first public statement on the virus: 


Statement on Monkey Viruses in Relation to Salk Vaccine 

Approximately one year ago a new monkey virus was reported as being present in some Rhesus monkeys. This virus 
was designated “vacuolating virus” or SV40 and was the fortieth in the line of monkey viruses which had thus far been 
isolated and studied.... Although the initial information had indicated that the fonnaldehyde inactivation step used in 
the manufacture of Salk vaccine would inactivate the vacuolating virus as well as poliovirus ... it became apparent that 
the vacuolating agent was present in small amounts in some lots of vaccine. This is the only virus which is known to 
have survived the inactivation process. 


Presumably, readers of the DBS statement were to feel a sense of relief that the DBS had 
discovered only “small amounts” of live SV40 in vaccine and that thus far it had proven to be 
“the only virus known to have survived the inactivation process.” (Exactly why, if one had 
slipped through, others could not, was never addressed.) The next two paragraphs of the DBS 
statement offered the same reassurances—word for word—that had been contained in the 
Technical Committee’s May 18, 1961, report: “careful clinical observations made over the years 
on selected groups of persons” and “careful surveillance of the general population receiving 
polio vaccine” indicated that “no untoward effects can be attributed to this agent.” There was “no 
evidence” that when present in vaccines SV40 was “capable of producing disease in man.” 

In the remainder of the press statement, the DBS reported on the work of the Technical 
Committee, relating that the Committee had met and “reviewed the work of Dr. Eddy ... as well 
as that of other investigators perfonning similar studies” and had found it “too early to draw any 
conclusions concerning the significance of the reported findings.” 

The “other investigators” were, of course, Hilleman, Girardi, and Sweet. But specific 
reference to Hilleman and his team was omitted in the DBS public statement. It is doubtful the 
reason was that the agency wished to spare him or Merck embarrassment. Rather, the DBS likely 
feared that linking Hilleman to reports of SV40-induced tumors would have greatly increased the 
credence lent to any such research. Hilleman was highly regarded in the lay press and frequently 
quoted as an expert in news articles on vaccines. If his name had been associated with reports of 
SV40 and cancer, it is reasonable to suppose that more press attention would have been paid to 
the entire issue than subsequently proved to be the case. The DBS release concluded with the 
news that, based on the Technical Committee’s recommendation, the agency had decided not to 
halt vaccinations or withdraw vaccine. The final paragraph included a reassuring statement that 
even with the contamination problem, it appeared there was still more than enough SV40-free 
vaccine to go around. 


* * * 

The first notice to the general public about SV40 came in a July 25, 1961, Associated Press story 
announcing the surprise cessation of Salk vaccine production by both Parke, Davis and Merck. 
The story ran in the New York Times on page 26. Its placement in the newspaper and the fact that 
the Times did not assign any of the several science writers on its staff familiar with polio to cover 
the story suggests that the DBS’s effort to downplay SV40 had paid off. The AP article quoted 
directly from the DBS press release in several places; the Times subhead to the story said SV40 
was “believed harmless,” and the body of the story repeated the NIH reassurance that “there was 



no evidence that small amounts [of SV40] when introduced through the vaccine produced illness 
in man.” The words “cancer” and “tumor” never appeared in the AP write-up. 

The story behind the story was much more interesting. Merck had stopped shipping Purivax 
as soon as its own tests in May 1961 confirmed that the vaccine was contaminated with live 
SV40. Its unilateral withdrawal of vaccine from the market had not been well received by the 
DBS. If Merck recalled vaccine, then everyone else would have to. That would have resulted in 
public panic and would have run counter to the Technical Committee’s May 18 directive that 
polio vaccinations “continue to be pursued with vigor with the materials presently available.” In 
June, after the Girardi cancer results had come in, Hilleman had tried one more time to get all 
vaccine production halted. That suggestion, as we have seen, was rebuffed. Merck had already 
suspended production and was trying to figure out how to screen SV40 out of the vaccine when 
DBS tests on vaccine samples indicated that Parke, Davis supplies were also badly contaminated. 
Parke, Davis now also stopped vaccine manufacture. The truth was that by the time the 
Associated Press reported the “news” in late July, both companies had not produced vaccine for 
several weeks. Parke, Davis eventually resumed production, but Merck would soon decide that 
producing a polio vaccine that at times might be contaminated was not worth the risk. In vaccine 
circles, Purivax was now derisively being called “hnpurivax,” and Ben Sweet was labeled the 
“million dollar man” because that was the cost of the vaccine program that had just been killed 
by his discovery of SV40. 

If the mainstream press was inclined to repeat the government’s line on SV40, there was one 
news outlet that was not. The National Enquirer was (and still is) not necessarily regarded as a 
reliable source of hard news, but its August 6-12, 1961, edition carried that year’s most thorough 
public airing of SV40 contamination—albeit with the paper’s trademark sensationalism. On the 
newspaper’s cover was a full-page photograph of a hypodennic needle with an enormous 
headline superimposed on it. “The Great Polio Vaccine Cancer Cover-Up,” the headline ran in 
boldface type an inch and a half high. In smaller type, underneath the headline, the cover 
proclaimed: “The polio shots you have taken may KILL you! Medical researchers know it. The 
U.S. government knows it. But the terrifying facts have been hidden from YOU—until now.” 
The inside story ran three pages and included a concise and accurate recounting of the highlights 
of Eddy’s hamster experiments. The Enquirer story was the first to stress that although the NIH 
had termed SV40 harmless, the agency had made a point of forbidding release of any vaccines 
that contained it. 

Despite its tabloid status, the Enquirer managed to obtain a series of remarkable quotes about 
SV40 and polio vaccine. A spokesperson for Merck said of SV40, according to the Enquirer: 
“We’ll have this virus licked in several weeks”—an assertion of transparent insincerity, since the 
company was about to relinquish polio vaccine production entirely. A Scottish virologist, Dr. 
Nonnan R. Grist, of Ruchill Hospital in Glasgow, was quoted as saying that it was “reasonable 
to conjecture that there is some connection between these [simian] viruses and the incidence of 
leukemia,” thus becoming the first health or medical official to take a public position that 
contaminated vaccine could cause human disease. Arlene Butterfly, information officer for the 
DBS, was asked by the newspaper whether persons taking the vaccine were facing a choice 
between avoiding polio or risking cancer. Butterfly’s reply, according to the story, was an odd, 
off-the-cuff rejoinder: “Fiddlesticks! Polio is reality. Cancer is a fantastic guess.” Alan Goffe, the 
British scientist who was one of the three signers of the March 1961 Lancet letter that had 
originally broken the news that Salk vaccine contained live SV40, was also quoted. He expressed 
doubt that inactivated vaccine would ever be totally safe: “We do not know how long it will be 



before we can produce absolutely ‘dead’ vaccine.” Koprowski also appeared in the story, once 
again promoting a switch from monkeys to human cells, saying that “monkey kidneys are subject 
to violent infection” and that they continued to be used only because they were “favored by 
manufacturers through fear of change.” 

But, other than the reports in the Associated Press and the Enquirer, there was no more news 
for the remainder of 1961 about SV40. Hull was in the midst of conducting his own experiments 
at Eli Lilly on SV40. He had found, just as Eddy and Girardi had, that the simian virus caused 
cancer in suckling hamsters, but his results were never published as a scientific paper. At Merck, 
Girardi and Sweet began a different set of SV40 experiments, but these were halted before 
completion. The pair had discovered that when SV40 was injected into tissue cultures of nonnal 
human cells it “transformed” them into cancer-precursor cells. Hilleman decided, however, that 
this alarming development was not going to emanate from Merck. There was only so much self- 
inflicted damage (“hanging out dirty laundry” were Hilleman’s words according to one of his 
subordinates) that the company could take about its SV40-contaminated vaccine. Instead, to 
Sweet’s displeasure, Hilleman contacted John Enders at the Harvard Medical School and sent 
him some SV40 and encouraged Enders to undertake the same experiment. 

Girardi had also started another experiment that was never to be completed. From the throngs 
of monkeys that came through Merck, he had found nine non-rhesus pregnant females. After 
they had given birth, he injected six of their newborns with SV40, leaving three as controls. The 
significance of this experimental design was that monkeys are far closer to humans than 
hamsters. Whatever might happen to them after SV40 exposure would provide a strong signal of 
what the virus might do after it had been injected into people. Before Girardi could continue 
much farther with the live monkey experiment, word came down from higher up at Merck to quit 
the project. 

The next big news about SV40 came in mid-April 1962. The American Association for 
Cancer Research, the organization that still publishes the influential scientific journal Cancer 
Research, was holding its annual meeting in Atlantic City, New Jersey. The association’s annual 
weekend meetings were often the occasion for the announcement of important breaking news on 
the cancer front, and lay press interest in the conference was considerable. On Sunday, the last 
day of the scientific gathering, Girardi presented a summary of his Merck experiments that had 
showed SV40 produced tumors in newborn hamsters. At the very end of his report, he 
announced that he and Sweet had also found SV40 transformed human cells in vitro (in tissue 
culture as opposed to in vivo, in a living organism). Earl Ubell, the president of the National 
Association of Science Writers at the time, wrote up the Girardi presentation for the Chicago 
Sun-Times: 


Polio Vaccine Virus Puzzles Scientists 

Atlantic City, N.J.—Those strange viruses found floating alive in both live and killed polio vaccines display 
increasingly disturbing peculiarities.... 

A year ago, it was reported for the first time that something in the monkey cell cultures broth could cause cancer 
in hamsters. A few months ago, scientists at Merck & Co., identified that “something” as SV-40. Now, these same 
Merck researchers have found that SV-40 will grow in human tissue kept alive in a test tube. They will make the cells 
in those tissues multiply at a greater rate. 

Sunday, another report said SV-40 can get into human tissue cells growing in test tubes and change the 
microscopic chromosomes, destroying one of the 46.... 


Ubell’s article finished with a description of three theories under debate at Atlantic City after 
Giradi’s report. One was that SV40 was a human carcinogen, a prospect Ubell described as “the 



most frightening idea” since “[mjillions of persons” had received Salk injections and SV40 had 
been administered alive to them. A second conjecture was that SV40 was totally harmless. The 
third was the somewhat wishful notion that the massive exposure to SV40 would somehow act as 
an anticancer vaccination for Americans. (Ubell labeled this “a far-out idea.”) Time also reported 
on the conference, noting that SV40 was “the first primate virus shown to cause cancer in any 
animal.” In the article, Bernice Eddy, for one of the few times in her career, was publicly 
credited for her contributions to the understanding of the relationship between viruses and 
cancer. 

Hilary Koprowski came to Atlantic City and heard Girardi’s presentation. Afterward, he 
invited the Merck scientist out for a cup of coffee. Girardi recalls that Koprowski was fascinated 
by the idea that SV40 could turn nonnal human cells into cancerous ones. What was Girardi 
seeing in his human cells, the Wistar scientist wanted to know? Girardi described the 
chromosomal damage he had observed. While the two shared notes on SV40, the conversation 
turned to a possible career change for Girardi. Koprowski had come to Philadelphia’s Wistar 
Institute only a few years earlier with the charge of reshaping the institution into a leading 
biological research facility. Like Hilleman at Merck, he was always on the lookout for talent for 
the institution he was in the midst of revitalizing. He made it evident that he hoped Girardi would 
leave the strictures of private industry and come work for Wistar, free to pursue his SV40 
research in any direction he chose. 

Girardi joined the staff of the Wistar Institute a year later. One of the many discoveries he 
made about SV40 during the next several years was that it sometimes took more than a month 
before the virus grew out and could be detected in tissue culture. The DBS, based on Gerber’s 
experiments, believed that fourteen days was a sufficient observation period to detect SV40 and 
had drafted its new regulations for oral polio vaccine on that assumption. Manufacturers were 
required to look for evidence of SV40-induced cell damage for only two weeks in various tissue 
culture safety tests. Any slower growing SV40, such as the kind Girardi had discovered, would 
not be uncovered by following these new regulations. Girardi says that his findings about how 
long it sometimes took SV40 to appear in tissue culture were communicated to the DBS as soon 
as he discovered them in the early 1960s. The agency, however, never changed this section of the 
vaccine regulations to lengthen the observation time. 

Having secured another promising scientist for Wistar and some crucial knowledge, 
Koprowski rushed back to Philadelphia and personally oversaw the completion of research 
already underway at Wistar on SV40 and human cells. Cultures of skin and cheek-lining cells 
had been infected with SV40 by a team of five Wistar researchers. The SV40-infected cultures 
multiplied at out-of-control rates and piled up on top of each other—bizarre behavior when 
compared to healthy human tissue. The SV40 cultures also had readily discemable chromosomal 
abnonnalities, confirming the unpublished Girardi research. (The published Wistar paper 
included photomicrographs of rearranged and fragmented chromosomes.) All were unmistakable 
signs that the cells were no longer nonnal and were well on the way to malignancy. Worse, the 
Wistar team concluded that the “transformed cells seemed to have a selective advantage over 
nonnal cells.” Apparently, not only could SV40 turn normal human cells cancerous, it also 
turned them into bullies—completely overgrowing uninfected cells until they were suffocated to 
death. 

The Wistar human tissue study appeared in midsummer 1962, shortly before the human 
tissue study that Enders had completed at Hilleman’s urging. Enders and his collaborator, 
another Harvard researcher, Harvey Shein, reached essentially the same conclusions as the 



Wistar group, with a different kind of tissue, human kidney cells. Koprowski had rushed the 
Wistar study into press hoping to scoop Enders and gain some publicity for Wistar. But in the 
end, despite being second, the Enders study attracted a good deal more attention because it was 
published in the prestigious Proceedings of the National Academy of Sciences. A lengthy New 
York Times story on August 10, 1962, reported on the Enders study: 


A cancer-causing virus has for the first time produced cancer-like changes in human cells.... 

Changes that the virus produced in cultures of human kidney cells included greatly accelerated growth patterns 
and chromosomal aberrations.... 


The virus, the Times said, was SV40. The Times story described Eddy’s SV40 discovery, 
noting that “fortunately” her original findings had come before the use of any commercially 
licensed oral vaccines. But, the story continued: 


There is no doubt, however, that a large part of the Salk vaccine and of the live-virus Sabin vaccines that were used in 
clinical trials throughout the world were contaminated with SV-40 virus. 


The Koprowski and Enders studies fit the last pieces into the SV40 puzzle. At first there had 
been a question as to whether SV40 was even a concern, since it was believed that it had not 
actually made it into the final Salk vaccines. It was now known that it had contaminated most of 
the polio vaccine ever produced. Next there was debate about whether SV40 was infectious in 
humans. The Anthony Morris study on prisoners showed that the monkey virus, when ingested 
or inhaled, multiplied inside humans. A 1962 study by Baylor University’s Joseph Melnick, 
which found that children who had taken contaminated Sabin vaccine excreted the virus in their 
stools for up to five weeks, reinforced the point. Obviously, when injected—a far more potent 
transmission route than oral or nasal exposure—SV40 would infect and multiply inside humans. 
Then, there had been doubt whether the virus would produce anything beyond the mild 
subclinical illness that Morris had observed among his prisoner volunteers. The Eddy and Girardi 
experiments both demonstrated that the virus had lethal consequences for laboratory animals. 
Presumably the virus could do something similar to man. Still, skeptics pointed out, tumors in 
hamsters were not necessarily relevant to human beings. Now that point, too, had been 
addressed. What SV40 did to hamsters, it could do to human cells in a test tube. Chromosomes 
had been damaged, and nonnal cells had been rendered malignant. SV40 was as dangerous as 
many of attendees at the American Association for Cancer Research had suspected four months 
earlier. 

When Enders and Koprowksi’s studies on human cell transformation by SV40 were 
published in the spring and summer of 1962, it seemed as if everyone’s darkest apprehensions 
about the polio vaccine contaminant had suddenly come to life. By the fall of 1962, as news of 
the most recent SV40 research spread, the anxiety that had been growing in scientific circles 
about the simian virus reached its zenith. “It was the worst thing in the world,” Hayflick recalls 
of the news. “Please tell me: What else could we find worse in monkey kidney cells?” In Britain, 
Wellcome Laboratories decided to stop inactivated vaccine production and switch entirely to live 
polio vaccine production. (As in the United States, however, both the British and Canadian 
governments decided not to recall old stocks of Salk vaccine. Britain had a surplus of 6 million 
injections in 1961.) In Sweden, the concern was about Sabin-type vaccine. There were plans to 
give monkey gamma globulin to four thousand children who had received oral vaccine in the 
belief that it would contain antibodies against any simian viruses, including SV40, which might 
have contaminated the oral doses. In the Soviet Union, site of the most extensive use of Sabin’s 



vaccine, tests were conducted to determine the spread of SV40. Many of the technicians and 
scientists involved in Chumakov’s massive vaccination trial proved to have been infected by the 
virus, and the Soviets were now fearful of SV40’s possible long-tenn effects. Among American 
researchers and health officials, a joke with gallows-type humor began to make the rounds: The 
Soviets would lose the 1964 Olympics because their athletes would all have tumors thanks to 
SV40. 

But, in Bethesda, even this jibe at the cold war enemy was of little comfort. The DBS’s own 
research was suggesting that SV40 could no longer be downplayed as a health threat to the 
American public. The division, to its credit, had become quite busy researching SV40 during the 
past year. Gerber’s study confirming that the virus was not killed in Salk’s vaccine had been 
published in the spring of 1962, and there were a dozen or so other SV40 research projects now 
under way. None seemed to offer reassurance that the virus was as inconsequential as Murray 
and Shannon had believed (or hoped) in 1961. 

A young DBS researcher named Alan Rabson—future deputy director of the National Cancer 
Institute—found that SV40 caused ependymomas, a rare brain cancer, in a species of rats. This 
was the first proof that the virus could cause cancer in a mammalian species other than hamsters. 
Another DBS experiment led by Rabson detennined that when human thyroid tissue was 
infected with SV40, it became cancerous. When the infected human thyroid cells were, in turn, 
transplanted into the brains of hamsters, the hamsters developed ependymomas. Ependymomas 
were also induced in hamsters by Gerber, who inoculated the animals directly with SV40. In a 
third Rabson experiment, SV40 was found to produce kidney cancers in hamsters. Interestingly, 
a coauthor on all of these newer DBS tumor studies was Rabson’s wife, Ruth Kirschstein, the 
pathologist who two years earlier had refused to participate in Bernice Eddy’s original hamster 
tumor study. 

Gerber, meanwhile, confirmed that SV40 was a DNA virus—making it different from most 
viruses, which contain only RNA—and that it had a preference for invading the nuclei of 
infected cells. He also found that SV40 seemed to go into hiding once inside the cell, yet could 
reemerge much later and still cause cancer in the hamsters he was using for his experiments. This 
seemed to suggest that the virus could perhaps “go underground” in humans, as the New York 
Times termed the phenomenon, and theoretically do damage long after initial exposure. 

* * * 

Now that the NIH’s own research had established the potential carcinogenicity of SV40 virus, 
the health agency was confronted with a very frightening public health question. Almost half of 
the American population had received Salk vaccine by 1963. Were the nearly 100 million 
Americans who had been potentially injected with live SV40 in contaminated Salk vaccines 
going to contract cancer? Attempting to answer that question became a complex research project 
that fell to a young physician named Joseph Fraumeni. 

Fraumeni came to work at the National Cancer Institute’s Epidemiology Branch in the 
summer of 1962. He was born in Boston in 1933 and graduated from Harvard in 1954. After 
earning his M.D. from Duke Medical School in 1958, he was chief resident at New York City’s 
Memorial Sloan-Kettering Cancer Center in 1962, where he had been preparing for a career as a 
clinician before taking the NCI position. The NCI Epidemiology Branch, Fraumeni recalls, was 
very small when he arrived. It was essentially himself, chief Robert Miller (who had hired him), 
and a couple of other staff members. Miller had come to the NCI only shortly before Fraumeni. 
As its name implies, the mission of the office was to research the epidemiological facets of 



cancer—the occurrence or incidence of cancer among particular populations. Interestingly, for 
someone hired to be the principal investigator for an office devoted to epidemiological studies, 
Fraumeni admits that, at the time, “I knew very little about statistics—or epidemiology for that 
matter.” Before he officially assumed his new position, Fraumeni took a six-week summer 
school crash course in biostatistics at Stanford. 

Fraumeni’s very first assignment was thrust on him as soon as he arrived at Bethesda—a 
massive epidemiological study to assess whether SV40 might have hanned any of the nation’s 
Salk vaccinees. Fraumeni knew nothing about the virus, and, just as he had with epidemiology, 
immediately had to get himself up to speed about the vaccine contaminant. He recalls the 
meeting where the study’s design was discussed. It was in a large room on the NIH campus in a 
structure called “The Nave” building in reference to its resemblance to the bridge of a battleship. 
Befitting the battleship motif, the mood of the meeting was somewhat grim, but focused. 
Scientists from several different branches of the NIH had been summoned; each one was to 
assume command of a particular aspect of what was hoped to be a decisive judgment on whether 
SV40 had any measurable health effect. Gerber was there from the DBS because of his expertise 
on SV40. Alexander Langmuir represented the CDC. During the Cutter incident, Langmuir and 
his staff had traced all the polio cases back to two specific lots of Cutter vaccine. As a result, he 
had detailed information on vaccine shipments and vaccinations by all manufacturers. Another 
scientist attending represented an NIH branch that collected mortality data. 

The group decided to focus just on children who had been enrolled in the National 
Foundation’s 1955 spring and summer immunization program. Gerber would test samples of 
1955 vaccine and determine which lots were contaminated with SV40. Langmuir would figure 
out where the contaminated lots had gone. Fraumeni would collect the mortality data from an 
NIH data repository. He would look at overall cancer mortality in general and for cancer deaths 
specifically attributable to brain, kidney, and connective tissue cancers—the kinds of cancers that 
Eddy, Rabson, and other DBS researchers had most frequently induced with SV40. 

With the study design set, Fraumeni began his work in the summer of 1962; he completed the 
epidemiological survey in 1963. The retrospective study examined whether any statistically 
significant increase in cancer incidence had occurred in the population of children ages six to 
eight who had been vaccinated during the months of May and June 1955. Fraumeni followed the 
children for a four-year period ending in 1959. 

When it was published in JAMA at the end of August 1963, the conclusion of Fraumeni and 
his boss, Robert Miller, the study’s only authors, was that, despite the “questions about [SV40’s] 
oncogenic potential in man,” their investigation had found there were “no significant alterations 
in mortality rates for cancer” for the three cancer types surveyed and that overall cancer mortality 
rates appeared unaffected. There had been a blip upward in leukemia rates, but as far as the 
authors could detennine, SV40-exposed and unexposed children alike had higher rates, so 
contaminated vaccine was not at issue. 

The take-home message from the Fraumeni study was obvious: Despite all the fears and 
worries of the past three years, SV40 had no measurable consequence for human health. Even 
though Fraumeni was careful to state in the JAMA paper that “it would be premature to conclude 
from this study that SV40 is innocuous to man,” that was exactly how his study was interpreted. 

Because it seemed to definitively dispel the SV40 anxieties, the NIH was eager to share the 
Fraumeni study with the public, releasing it to the press even before its JAMA publication—a 
move designed to heighten interest. Just as in July 1961, when news about SV40 first became 
public, mainstream media coverage ran true to form—an uncritical presentation of the NIH’s 



interpretation of the results. “Public Reassured on Polio Shots; U.S. Finds No Links to Cancers” 
ran a New York Times headline to a story about the Fraumeni study. The body of the story was a 
recitation of the study’s conclusions with little elaboration. The story was filed by a general 
assignment correspondent. Once again, the Times had not assigned one of its own science writers 
to a critical polio vaccine story. 

The Fraumeni study soon became the rationale for concluding that SV40 was a moot issue. 
By 1964, Sabin’s vaccine, which was first licensed in 1961, had largely replaced Salk’s as the 
vaccine of choice. Sabin’s vaccine was grown not on rhesus but on African green monkey kidney 
tissues—presumably free of SV40—and the Sabin virus seed had been presumably freed of 
SV40 by Hilleman’s antiserum. There was therefore a minimal danger of continued SV40 
exposure posed by new vaccines now that Salk’s vaccines were mostly gone from the market. 
(Old, contaminated stocks were used up as of 1964.) As for the Salk vaccine, despite the animal 
studies and the human tissue studies that suggested that SV40 was oncogenic, Fraumeni’s 
epidemiology had found no link between it and cancer. The final word in public health circles 
was that epidemiology seemed to find the virus harmless—though the laboratory studies had 
suggested it was extremely dangerous. 

Especially with the passage of time, most physicians stopped worrying that they might have 
hanned their patients with tainted Salk vaccine. Future generations of medical practitioners, if 
they learned about SV40 at all during their medical training, would find it related to them as a 
novel bit of medical history—an odd virus that had once contaminated the polio vaccine, but had 
proved to be inconsequential. Indoctrination within the medical establishment about the putative 
hannlessness of the virus had begun. 

Despite the import attached to it, the 1963 Fraumeni study design was clearly lacking when 
measured against rigorous epidemiological standards. Fraumeni himself says that “the study had 
lots of limitations [and] caveats.” Some of the limitations were beyond the control of the study’s 
authors and designers; some were at least partially self-induced; most were probably not obvious 
to readers unless they had some background in epidemiology. 

The first limitation was acknowledged by the authors. They had only followed the children 
for four years, so any cancer that took more than four years to develop, even if SV40 were the 
culprit, would have gone undetected. Many cancers have more than a four-year latency period— 
a fact known at the time. In fact, it would be fairly unusual for any carcinogen—unless applied in 
very high doses, such as radiation after a nuclear explosion—to produce cancers quickly on a 
large scale. This limitation alone suggests that a much longer follow-up of the children was 
warranted. This never occurred. 

Another limitation was also acknowledged by the authors: The study would have failed to 
detect “small differences” in cancer rates caused by SV40; it was sensitive enough to notice only 
“gross variations” in cancer occurrences. In effect, the study’s authors were admitting that SV40 
could have caused increases in some cancer rates, but the techniques and analysis used were not 
necessarily statistically sensitive enough to note them. 

A third limitation concerned the types of cancers surveyed—just three types—brain, kidney 
and connective tissue. A number of cancers with which SV40 was later associated were not 
included in the study. Mesothelioma, which has a two- to four-decade latency period, was not 
included; nor were lymphomas. 

A fourth limitation centered on how “a cancer” was defined. Only cancer deaths—as opposed 
to cancer diagnoses—were included. This excluded any cancers contracted by children who were 
ill, but still alive, in 1959, four years after vaccination. Another problem lay in detennining who 



was defined as having contracted cancer. Cancer diagnoses and statistics are considered 
inherently unreliable the farther back one goes in time. The federal government did not even 
begin to maintain its own database of cancer cases until 1972. Many clinicians at the time 
misdiagnosed cancer when confronted with it. The Fraumeni study, therefore, could not have 
possibly included all cancer cases, even among just the three types he had preset for close 
examination. 

The final limitation was the study’s definition of who was exposed to SV40 and who was not. 
The study assumed, on the basis of Gerber’s tests of polio vaccine samples, that the continental 
United States could neatly be divided into three SV40-exposure “cohorts,” or population study 
groups: high SV40-exposure states, low SV40-exposure states, and no SV40-exposure states. 
Central to the study’s design was Fraumeni’s comparison of cancer rates in “high” SV40 
exposure states to “low” and “no” SV40 exposure states. All of the study’s conclusions on 
SV40’s influence on cancer incidence were predicated on the accuracy of these cohort 
assignments. The validity of Fraumeni’s cohort definitions, in turn, was dependent upon the 
assumption that the Gerber tests of vaccine lot samples always detected SV40 if it was present— 
an assumption that Tony Girardi later proved false. At the time, the DBS detection methodology 
was to observe tissue cultures for only fourteen days. However, as Girardi subsequently 
discovered, some strains of SV40 take longer to manifest themselves in culture. The DBS 
detection protocols would have missed any 1955 vaccine lots that contained such slower growing 
SV40. These lots would have been erroneously defined as SV40-free in the Fraumeni study— 
thus casting into doubt Fraumeni’s entire basis for comparing SV40-exposed states to SV40- 
unexposed states. (There was also the possibility that in some states defined as “high exposure” 
states, some of the vaccine used was actually free of the virus at times.) 

Even assuming that the paper’s state-by-state assignment of SV40 exposure levels were 
flawless, there were still other problems with how SV40-exposed cohorts were defined for the 
study. Fraumeni, for example, did not really know the number of children aged six to eight 
during May and June 1955 for any given state. He instead took census data from 1950 and 1960, 
state by state, and, using that data, estimated the population of children aged six to eight for each 
state—extrapolating the 1955 ages six to eight population as the midpoint between 1950 and 
1960. Secondly, Fraumeni did not really know who received polio vaccine in this population. He 
assumed that everyone age six to eight was vaccinated in 1955—or at least that the rate of 
vaccination for this age group did not vary from state to state. But with the Cutter incident 
dominating the news at the time, many parents withdrew their children from the National 
Foundation’s free immunization program. Rates of withdrawal (and therefore vaccination) did 
vary from state to state, thereby making it impossible to assume that the percentage of children 
vaccinated in state A was the same as state B. The final flaw with the cohort design was that 
Fraumeni assumed that none of the children moved from one state to another from 1955 to 1959 
—or if they did, they conveniently always moved from a high SV40-exposure state to another 
high SV40-exposure state and never to a low SV40-exposure or no-exposure state. 

Taken together, the flaws in Fraumeni’s cohort selection add up to one important 
shortcoming: Defining exactly who was exposed to live SV40 in contaminated vaccines is 
impossible. This same flaw has been present in every subsequent attempt to use epidemiology 
retrospectively to determine whether or not the virus is causing cancer in human beings. In 1963, 
Fraumeni had no way of being certain which children actually received live SV40 in their polio 
shots; no epidemiologist since has been able to clear this technical hurdle. Looking backward in 
time, it is simply impossible to know for sure which individuals were exposed to SV40 and 



which were not. 

Taken as a whole, the flaws in the 1963 study suggest that its conclusions were open to 
challenge, if not highly suspect. Yet no effort was made to do a more precise or more thorough 
subsequent study on Salk vaccinees, despite the fact that one-half of the American population 
had received potentially SV40-contaminated Salk vaccine. It was, Fraumeni says, the intention 
that the 1963 study be only “a first cut” and that more efforts be made over time to reassess the 
Salk vaccine situation and SV40. But during the next twenty-five years, a true epidemiological 
follow-up on the tens of millions of Salk vaccinees was never conducted by the NIH. 

Interestingly, after Fraumeni’s 1963 study, there were epidemiological studies that showed 
cause for concern in connection with Salk vaccines. A 1968 Australian study of several hundred 
hospitalized children with malignancies showed they were more likely to have received polio 
vaccine, while two American studies in the 1970s found an increased brain cancer incidence 
among groups of children bom from mothers who had received Salk vaccine during pregnancy. 
Even though these epidemiological investigations contradicted Fraumeni’s findings, the studies 
by the NIH researcher held sway. 

Meanwhile, research within the NIH on the vims’s cancer-causing potential essentially 
ceased as of 1963. There were one or two DBS studies still in progress. Morris found that it was 
impossible to separate SV40 from adenovirus (since they were both DNA viruses), and this 
effectively killed any hopes for a commercial adenovirus vaccine. Gerber found that children still 
had antibodies to SV40 three years after their last Salk vaccinations. But neither of these efforts 
stimulated further research by the federal government into SV40 and its effect on human health. 
Based largely on the Fraumeni study of Salk vaccinees, the good news about SV40 had eclipsed 
the bad news. Over the years, the Fraumeni study would become the linchpin in established 
scientific dogma about SV40—a vims that causes cancer in laboratory animals but, thankfully, is 
hannless to humans. 

In the private sector, more or less the same phenomenon was occurring. One more startling 
paper about SV40 was still to come from Wistar. In April 1964, Koprowski reported at the 
American Association for Cancer Research that a Wistar team had injected SV40-transformed 
human cells under the skin of terminal cancer patients, and lumps had formed that, while not 
specifically cancerous, appeared precancerous in nature. But even when reporting this 
development, the New York Times stressed that polio vaccines were now free of SV40 and “that 
there has been no evidence to date that its former presence has done any harm.” This would 
prove to be the last concerted effort for nearly three decades to determine whether the simian 
vims could cause human disease. Koprowksi was more interested in vaccines than in cancer, and 
no other private researchers picked up where and he and his Wistar team had left off. In the 
minds of most public health officials, doctors, and science writers, the vims reverted to its June 
1960 status: an annoyance to vaccine makers, a virological curiosity because of its cancer- 
inducing properties in animals, and of no consequence to humans. 
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Why Not a Safer Vaccine? 


Leonard Hayflick was a young researcher at Hilary Koprowski’s Wistar Institute in 
Philadelphia in the early 1960s when the news of SV40’s contamination of inactivated polio 
vaccine first shocked the vaccine world. Hayflick, who received his Ph.D. in medical 
microbiology and chemistry in 1958 from the University of Pennsylvania, joined Wistar in the 
midst of the race between Koprowski, Albert Sabin, and Lederle’s Herald Cox to produce a live 
vaccine. Wistar was a beehive of activity, Hayflick recalls, as a result of the competition between 
the trio of rival vaccinologists. But one thing troubled Hayflick about this second heat of the 
polio vaccine competition. Once again, almost no thought had been given to the substrate used to 
produce the vaccine. All three researchers were still using monkey kidney tissues to produce 
their live vaccines—a primitive, outmoded technique in Hayflick’s view, especially when 
contrasted with the scientific expertise each of the three competing laboratories was devoting to 
research on poliovirus itself. Injecting monkey cells into humans was inherently dangerous, 
Hayflick thought, a fact that should have been painfully obvious after the discovery of SV40. 

Clearly there was a need for an alternative to monkey kidneys for vaccine production and 
Hayflick felt he had the answer. In 1962, Hayflick announced that he had perfected WI-38, a 
human diploid cell substrate. (Diploid means a normal number of chromosomes.) WI-38 had an 
enormous advantage over monkey kidneys. It was “fully characterized,” meaning it was carefully 
screened and found to be free of extraneous viruses. It was a “standardized” cell strain, meaning 
that the substrate’s daughter cells were all the direct descendants of the carefully screened 
mother cells, and thus each cell culture was as clean and safe as the original one Hayflick had 
first created. Unlike tissue cultures derived from chopped-up monkey kidneys, WI-38 would 
always be virus-free and always be safe. As important, it was suitable for polio vaccine 
production on a commercial scale. At Wistar, Koprowski quickly embraced Hayflick’s discovery 
and permanently switched all his polio vaccine research to WI-38. Hayflick assumed that all 
other researchers would soon do the same, either voluntarily or because the federal government 
would compel them to do so. In his own mind the choice was obvious: After SV40, no rational 
vaccine regulator would continue to allow the use of monkey kidneys now that WI-38 could be 
used as an alternative. “If this doesn’t force them [the DBS] to use human diploid cells, nothing 
will,” Hayflick thought at the time. 

The first sign that the federal health bureaucracy was not going to embrace the solution 
Hayflick offered came at the end of the summer of 1962. In January of that year, NIH director 
James Shannon appointed an internal committee of NIH scientists (Joe Smadel was one of them) 
to examine whether it was feasible to replace monkey kidneys with Hayflick’s human cell 
substrate. On September 4, less than four weeks after the public had learned that SV40 could 
transform normal human cells into cancerous ones, the review committee—which held no 
hearings and took no testimony from outside scientists—reported to Shannon that it did not 
recommend any changes in vaccine production policy. The committee did acknowledge the 



“serious limitations [that] have been revealed by experience with cultures of monkey kidneys,” 
including the difficulty in procuring monkeys, the discovery of forty previously unknown viruses 
that infected their kidneys, the SV40 scare, and the possibility of even more dangerous viruses to 
be discovered in the future. But then, in a truly tortured turn of reasoning, the committee 
concluded that just because Hayflick’s cells so far had proven to be absolutely free of unwanted 
viruses and other adventitious agents, there was insufficient assurance that they would remain so. 
“There can be no absolute guarantee,” the committee said of WI-38 and other such cell strains, 
that they “will never yield a previously unknown virus or some nucleic acid or nucleoprotein that 
is infective and pathogenic for some cells, in vitro [in test tubes] or in vivo [in the body] under 
some conditions.” In effect, Smadel and the other committee members had concluded that it was 
preferable to stay with a contaminated substrate rather than switch to an obviously safer one. 
Their reasoning: There always remained the possibility that Hayflick’s cells and other cell strains 
might harbor a hitherto unknown, covert, oncogenic substance of their own—even though there 
was absolutely no evidence to support this supposition. 

The committee’s conclusions quickly became official policy at the DBS, the NIH lab 
responsible for all vaccine licensing. There would be no change in vaccine substrates—not an 
altogether surprising decision, since DBS director Roderick Murray had a reputation as risk 
averse, especially when it came to polio vaccine. The scars from the Cutter incident were still 
fresh (Murray had ascended to his present position when his predecessor had lost his job because 
of the scandal), and as far as Murray was concerned there was no room to take any more 
chances. Granted, monkey kidneys were frequently contaminated, but at least the hazards 
involved in using them were, presumably, known and therefore, presumably, controllable. WI-38 
may have appeared to be pure and safe—but, then again, according to the NIH review 
committee, maybe it wasn’t. As Hayflick observed later, Murray and other NIH bureaucrats had 
concluded “the devil you know is better than the devil you don’t know”—even if the latter devil 
was only a figment of their imaginations. 

Hayflick was incredulous that his cell substrate was being maligned on the basis of an 
entirely theoretical oncogenic contaminant. He decided to fight back. For the next decade, he 
waged an unrelenting struggle to gain acceptance among vaccine regulators and manufacturers 
for his new substrate, publishing papers and letters to scientific journals and making frequent 
appearances at scientific conferences on vaccines. In the process, he gained a reputation in 
vaccine circles as the proverbial “angry young man” who was not afraid to assail the DBS and 
accuse it of hypocrisy and poor science. In each case, his basic message was the same: There was 
an accumulating body of evidence that demonstrated that human diploid cells were safe and were 
superior to monkey kidneys. All the objections to WI-38 were speculative, while all the risks 
presented by monkey kidneys had been substantiated—many times over. Moreover, the hoops 
the DBS insisted WI-38 jump through were hoops that monkey kidneys could not clear. WI-38, 
for example, had been injected into hamsters with no ill effects. Bernice Eddy and Tony Girardi 
had demonstrated what happened when hamsters were inoculated with monkey kidney cells— 
they got SV40-induced cancers. WI-38 had even been injected into the arms of volunteer 
terminally ill cancer patients. Again, the cells had proved to be totally harmless. Almost no 
scientist, Hayflick insisted, would ever try the same experiment with monkey kidneys. The 
results would be too risky (as Koprowski’s 1964 experiment had suggested). 

Hayflick’s efforts to promote WI-38 also included his own version of shuttle diplomacy. 
Throughout the 1960s, he served as a roving ambassador for WI-38, personally delivering 
dozens of vials of his substrates to labs all over Europe, including many behind the Iron Curtain. 



When some of the labs experienced problems in properly constituting a growth medium to 
support the cultures, Hayflick, with the help of another Wistar scientist, devised a standardized, 
dry formula that could be easily transported. Hayflick’s deliveries soon included not only the 
cells but also enough powdered medium to sustain them for years. 

WI-38 was now gaining adherents among many foreign scientists and manufacturers. More 
important, foreign vaccine regulatory agencies began to view Hayflick’s discovery favorably. In 
1967, Yugoslavia became the first country to license polio vaccine produced on WI-38. The 
Soviet Union followed in 1970, and in 1971, the United Kingdom and France both accepted the 
cells as a suitable vaccine substrate. The French licensure meant that phannaceutical giant 
Pasteur-Merieux began distributing vaccines grown on WI-38 to tens of millions of people 
throughout the world. 

But in the United States, Hayflick made little progress. DBS resistance to WI-38 was stiff 
and unwavering throughout the 1960s. It was bolstered by no less a figure than Albert Sabin, 
who became one of the leading nongovernment critics of Hayflick. In one highly visible 
example, Sabin publicly took the position that the use of human diploid cells for vaccines was 
unacceptably dangerous. At a three-day NIH scientific conference in Bethesda on rubella 
vaccines, he asserted that since “there is always a hypothetical something for which you cannot 
test,” WI-38 could never be tenned virus-free. In his mind, there might never exist a technology 
sufficient to declare WI-38 absolutely safe. In fact, according to Sabin, if it was true that there 
existed a possible human leukemia virus—a widespread theory at the time—then one would 
have to assume that it came from human tissues. Since Hayflick’s substrate was derived from 
human cells, according to Sabin’s reasoning, that meant WI-38 was just as likely as not to 
contain such a leukemia virus, a “hazard,” Sabin said, with which “I think I should prefer not to 
become involved.” As long as the DBS and as prominent a vaccinologist as Sabin were against 
WI-38, no American vaccine manufacturer was going to waste much effort or money on 
developing vaccines that used it as a substrate, even if they privately agreed (as some did) with 
Hayflick’s position. 

A golden opportunity, or so it seemed to Hayflick, for widespread adoption of WI-38 
occurred in 1967. In the late summer of that year, the vaccine world was rocked by an outbreak 
of hemorrhagic fever at monkey-handling facilities in Belgrade, Yugoslavia, and the German 
cities of Fra nk furt and Marburg. The unknown disease, which had no cure, left seven lab workers 
dead from complications caused by unchecked internal bleeding. Many of the two-dozen 
survivors never fully recovered, suffering from permanent liver damage, severe weight loss, and 
impotence. One survivor became psychotic for the remainder of his life. The Marburg virus, as it 
became known, was later identified as a filovirus, a family of viruses that include Ebola. The 
source of the disease was quickly pinpointed as a batch of African green monkeys shipped from 
Uganda that were to be used for the production of polio vaccine. Like SV40, news of Marburg 
virus caused panic throughout the vaccine world. The threat was deemed so serious that, for a 
while, vaccine production using African green monkeys was halted in Europe. In the United 
States, all measles and polio vaccine production, both of which used the African greens as a 
substrate, also came to a virtual standstill. 

It was against this backdrop that at the beginning of November 1967, close to three hundred 
virologists, vaccine researchers, and vaccine manufacturers from around the world gathered in 
Bethesda for a scientific summit to revisit the issue of viral vaccine substrates, including the use 
of WI-38. Once again, Hayflick was sure that a vaccine disaster would force a change of heart in 
U.S. vaccine policy and that the conference would finally force Murray and the DBS to act. Once 



again, he was disappointed. 

Hayflick was one of the first presenters at the conference. He reviewed all WI-38 research to 
date, observing that over one million individuals had received a variety of experimental vaccines 
produced on his new substrate since 1963. In essence, a massive field trial had been conducted 
and WI-38 had passed. Directly referring to the recent Marburg disaster, he stated that the time 
had come for widespread use of his human diploid cells for vaccines. 

Over the next three days, most of the European scientists who spoke tended to side with 
Hayflick, many of them also citing Marburg disease as deadly proof that continued use of 
monkey kidneys could no longer be justified. Typical of their sentiments was a statement by 
Frank Perkins, who headed England’s equivalent of the Division of Biologic Standards, the 
Medical Research Council. Marburg, he said, showed that dangerous viruses in monkeys were 
not just a threat to monkey handlers and lab workers but to vaccine recipients, as well: “How 
long will it be before a simian virus pathogenic for man will remain undetected in final vaccine, 
causing a tragic accident? Our present knowledge of virology is such that this possibility is not 
out of the question when monkey kidneys are used, and we must not let this happen.” 

The Americans in attendance, particularly the federal regulatory officials and some of the 
older virologists, held a very different point of view. Marburg virus was not a reason to abandon 
monkey kidneys. Murray, for instance, offered the following explanation as to why Marburg did 
not concern him: “From what information we have gathered and what we have heard here thus 
far, it would appear that the system for production and testing of vaccines which is in force [in 
the United States] would probably have picked up this agent.” 

As for WI-38, Murray saw no reason to change his present position: Since it was impossible 
to regulate against the unknown, it would be impossible to ever know if WI-38 was safe. 
Therefore, vaccine production would continue on monkey kidneys, devils and all. 

Four and a half years passed before there was finally some movement in Bethesda on the 
issue. In the spring of 1972, the British vaccine manufacturer, Charles Pfizer, announced that it 
had received a DBS license for a new polio vaccine, Diplovax, which would be produced on WI- 
38. In a March 8, 1972, New York Times article on the announcement, Hayflick touted the fact 
that his substrate was free of any viral contaminants. “The monkey kidney is a notorious 
reservoir of unwanted viruses,” he told the Times. In contrast, “WI-38 ... is the most thoroughly 
tested cell population.” Promotional brochures prepared by Pfizer for Diplovax attempted to 
exploit the substrate difference to its full advantage. The cover of one handout featured a full- 
color photographic display of the face an African green monkey “morphing” into a human one. 
“The Polio Vaccine Evolution: The Advances Are Important!” the cover exclaimed. Inside, 
readers (presumably pediatricians) were given an overview of the advantages of WI-38. Safety 
and freedom from unwanted simian viruses topped the list. Another brochure featured a close-up 
of an African green monkey, with a headline that proclaimed: “The Beginning of the End of the 
Simian Era in Vaccine Biology?” Inside, it made similar points as the first one and also made 
overt references to the fact that “the past” was monkey kidney tissue and “the present and the 
future” was WI-38. 

In 1972, when Pfizer released Diplovax, Lederle Laboratories controlled more than 80 
percent of the polio vaccine market in the United States. Pfizer was confident that with its 
superior substrate, its vaccine would make swift and serious inroads into Lederle’s market share. 
(A handout it prepared for its sales force predicted capturing 50 percent of the market in the first 
year.) 

Lederle, however, was determined to fight off the intruder. In November 1971, Lederle 



officials first got wind that some Pfizer sales personnel were actively courting an influential 
committee in the American Academy of Pediatrics. The committee was responsible for annually 
updating “The Red-book” desk reference that can still be found in American pediatricians’ 
offices. The Pfizer sales reps were predicting that once Pfizer’s vaccine was licensed, the 
committee would recommend that American pediatricians switch from Lederle’s vaccine, known 
as Orimune, to Pfizer’s Diplovax. The news demanded an immediate response from Lederle, 
according to a November 15, 1971, internal company memo: “The commercial importance of 
seeing that the Academy Committee does not take action to recommend the diploid vaccine 
cannot be overstated. We need them to at the very least remain neutral.” 

In addition to meeting personally with the committee to try to dissuade them, Lederle decided 
it should seek out aid from the DBS—specifically from the official who had been responsible for 
overseeing safety testing for the polio vaccine for the previous decade: “In preparation for such a 
confrontation [with the Academy Committee], it would be valuable to have the support of the 
DBS. Could we count on Dr. Kirschstein...?” Presumably, Dr. Kirschstein, who in 1993 became 
deputy director of the entire NIH, could be relied upon to proffer only favorable opinions about 
Lederle’s vaccine. 

At the end of January 1972, with licensure of Diplovax imminent, Lederle hinted in another 
memo as to how it intended to counter claims about the superiority of Diplovax over Orimune: 
“The tissue which was used to develop what is now designated WI-38 was considered to have 
oncogenic potential in the beginning. Many noted investigators, including Dr. Albert Sabin, have 
spoken out against its use for vaccine production.” 

By the spring of 1972, just in time for Pfizer’s announcement of Diplovax’s licensure, 
Lederle had fully prepared its counterattack. On April 12, 1972, a month after the release of 
Diplovax, Lederle launched an anti-Diplovax publicity campaign. First, it released a two-page 
press backgrounder, entitled “Corrections,” which sought to counter the “erroneous impression 
that vaccine prepared from [WI-38] cells is safer than the presently-available oral polio vaccine.” 
This was followed by a six-page informational packet unfavorably comparing Diplovax to 
Orimune, which was made available to the nation’s pediatricians. On the packet’s cover were the 
letters Q and A, in gigantic type. Carefully placed underneath the Q on the right-hand side was 
the word “Diplovax,” a clear signal that there was much to question about the new Pfizer 
vaccine. “Orimune” appeared on the left-hand side of the cover, strategically—and reassuringly 
—placed under the A. Lederle still had the answer when it came to polio vaccine. Although there 
were no overt misstatements of fact in the brochure, there were some broad misrepresentations, 
including a misleading statement on the first page concerning the reason it had taken a decade for 
Murray’s DBS to approve a human diploid cell-based vaccine: 


Question: Is polio vaccine produced in human diploid cells safer than that produced in monkey kidney cells? 

ANSWER: No. In fact it has taken more than ten years for the [DBS] to approve a vaccine produced in human diploid 
cells because of scientific concern that the human cell substrate may contain latent human viruses that could be 
transferred to the vaccine, and more likely cause disease in children since they would not have to cross the species 
barrier. 


What Lederle neglected to say was that the “scientific concern” it described was shared by 
very few scientists outside of the Division of Biologic Standards. Moreover, WI-38 had now 
been used for five years for commercially produced vaccines in Europe, without incident. 

Other topics covered in the Lederle brochure included whether another Marburg-type 
outbreak could occur among the monkeys Lederle used for vaccine production. Impossible, the 



brochure reassuringly asserted, because of the careful screening checks Lederle conducted on its 
monkeys. Lederle’s own efforts in diploid cell research were also touted. The company was 
under contract with the NIH to develop a fetal monkey diploid cell line, a simian version of WI- 
38 that was also free of any extraneous viruses; the project was presumably a response to WI-38. 

Two other statements in the packet were particularly provocative. The first asked whether 
adventitious agents could get into a final vaccine undetected. Lederle claimed that in the case of 
its own vaccine, this was almost impossible. “The most sensitive tests for extraneous agents,” the 
company claimed, were in “the homologous host,” that is, testing in the same species as the one 
in which the vaccine is produced. “We can do this with monkeys since Lederle produces in a 
monkey cell substrate. Manufacturers of human cell origin vaccines cannot test in humans, so 
they must employ a less sensitive host (monkey) and consequently cannot get as conclusive a 
test.” 

Aside from the clever attempt to reverse the tables on the safety issue (with Lederle suddenly 
having an advantage over Pfizer), there was scant, if any, scientific justification for this assertion. 
Indeed, many of the DBS’s required tests for adventitious agents in polio vaccine were in animal 
species other than monkeys. Moreover, polio vaccine history demonstrated just the opposite of 
the Lederle claim. The discovery of SV40 had only occurred because Sweet had safety-tested his 
adenovirus vaccines in cells from a monkey species different from the one he had used for 
vaccine production. There were clear advantages—not disadvantages, as Lederle asserted—to 
using a different cell substrate for viral screening than the one used during vaccine production. 

The other provocative statement was the last one in the brochure: 


QUESTION: A fair amount of public and medical press information has been printed about the human diploid cell 
vaccine. What do other, non-Lederle, researchers have to say about this substrate? 

ANSWER: The concerns of a number of conservative researchers are summarized in the viewpoint of Dr. Albert Sabin in 
a quotation in Medical World News of October 8, 1972. 


What followed was a restatement of the earlier remarks Sabin had made in the 1960s about 
WI-38 at the conference on rubella vaccines, including his view that the “potential hazard of 
human leukemia” from an unknown virus in WI-38 was one in which “I would prefer not to 
become involved.” 

Pfizer’s vaccine never caught on among U.S. pediatricians, and by the end of 1976, it had 
stopped manufacturing vaccine for sale in the United States, its attempts at breaking Lederle’s 
monopolistic hold on the polio vaccine market having clearly failed. Lederle’s campaign against 
Diplovax certainly played a role—perhaps a crucial one—in ousting it from the country, but 
there were other reasons as well. One factor contributing to Diplovax’s demise may have been 
supply problems that plagued Pfizer from the very beginning. Initially, all vaccine had to be 
shipped from England, and this seems to have led to chronic supply shortfalls in the United 
States. A Lederle memo in August 1972 notes that “it will be two years before there is abundant 
supply of Diplovax,” a fact, the memo said, that would ensure that the Lederle’s own polio 
vaccine received favorable treatment from the DBS, since the agency “cannot risk Lederle being 
off the market.” (Around this time, Lederle’s marketing to physicians began to stress that it, 
unlike Pfizer, was never out of stock of polio vaccine.) 

Another reason for Diplovax’s failure may have been the animus that Hayflick seemed to 
arouse in federal health circles. In April 1972, just as Diplovax was being released, Hayflick 
made the impolitic decision to appear before a Senate subcommittee that was considering a 
reorganization of the DBS. (The DBS was subsumed into the Food and Drug Administration 



after 1972.) Hayflick was one of the star witnesses in support of dismantling the DBS. In his 
testimony, he excoriated the agency, particularly for its foot-dragging on licensing WI-38 and its 
failure to acknowledge the dangers presented by monkey kidneys. At the same time, he also 
published a highly critical article about vaccine policy in a Stanford University journal. The 
DBS, which never really resolved itself to the use of human diploid cells, decided to strike back, 
overtly working hand in hand with Lederle to do so. On April 26, 1972, a Lederle memo, 
authored by one of its PR personnel, noted that that the DBS itself had decided to publicly 
contest Hayflick’s claims concerning the superiority of WI-38 and was counting on help from 
Lederle to do so: 


Received a call from DBS Information Office informing us that they have finally decided to take strong action in 
opposing Dr. Hayflick’s allegations concerning monkey tissue vaccines. Apparently the CDC is involved in this 
counter move.... The Information Office has asked that we send them copies of the “Correction” backgrounder put out 
recently. 


It had taken more than a decade for Hayflick to gain acceptance for WI-38 as a polio vaccine 
substrate in the United States, but in just a few weeks organized opposition had been roused 
against it. The opposition now included not only the largest manufacturer of polio vaccine in the 
country but also the federal regulatory agency responsible for the vaccine. The result was 
inevitable. Diplovax was doomed. By 1977, Lederle was the sole supplier of oral polio vaccine 
in America. American consumers once again had no choice when it came to polio vaccine— 
either one produced on “filthy” monkey kidneys (as Hayflick termed them) or none at all. Not 
until the year 2000 would Americans have access to a polio vaccine that was produced on a 
clean, standardized, virus-free substrate—nearly two decades after Canadians and three decades 
after Europeans had been given that option. 


* * * 

If Diplovax had failed to gain the recognition it deserved from the scientific community, SV40 
was suffering a different fate. After the publication of Joe Fraumeni’s 1963 epidemiologic survey 
that found no correlation between inoculation with the Salk vaccine and increased cancer 
incidence, SV40 ceased to be a concern for the nation’s public health officials. But interest in the 
virus among bench scientists was growing. The virus’s ability to cause cancer in animals and cell 
cultures so readily made it a subject of immense interest to virologists. Beginning in the 1960s 
and extending over the next three decades, investigators probed its every aspect, from its 
architecture to its behavior in animal cells. Scientists examined the virus under the electron 
microscope and studied its “viral capsid”—the protective coat of proteins that envelops a virus’s 
genetic material. In the process they gained a deeper understanding of how all viruses are 
structured physically. 

They also studied its machinery. Probing SV40’s single chromosome, scientists eventually 
sequenced all of the base pairs in its genome, detailing the exact order of every single nucleotide 
on its lone, circular, double-stranded DNA. SV40 thus became the first virus—and first living 
organism of any sort—to be completely sequenced genetically. The insight gained in deciphering 
SV40’s genetic code helped revolutionize the nascent field of molecular biology, allowing 
investigators to become adept at sequencing and manipulating the DNA of increasingly complex 
organisms. Efforts to map the individual structure of living things—most strikingly, the human 
genome project—can, in many ways, be traced back to these early efforts to understand SV40. 

SV40 soon migrated from the virologist’s bench to cancer research laboratories. Cancer 



investigators were awed by its ability to transform healthy animal cells into tumor cells in test 
tubes. Here was a tiny, yet mighty, life form that interacted with cells in such fashion as to 
completely disrupt them. What were its properties? How did it work? Like other viruses, SV40 
needed to invade host cells to reproduce itself. But unlike most viruses, which burst or budded 
forth from the host cell during that process, SV40 sometimes had a different effect: It caused the 
cell to lose control of itself and reproduce wildly. Scientists soon discovered that SV40 had two 
tumor-causing proteins, dubbed the large T-antigen and small t-antigen. By studying them, they 
began to learn how an oncogenic virus, in the process of simply trying to replicate itself, could 
cause disruptions in the host cell that could lead to cancer. This understanding led to the 
discovery of an entire new class of oncogenic proteins and helped uncover the intricacies of the 
body’s cancer-fighting mechanisms at the molecular level. Renato Dulbecco, the researcher who 
had raised the specter that SV40 might cause cancer back in 1960 when Maurice Hilleman first 
announced its discovery, began to investigate SV40’s tumor-causing proteins more closely, 
winning a Nobel Prize in 1975 for his studies. In 1979, Arnold J. Levine, then at Princeton 
University, codiscovered one of the body’s most important anticancer heros, the gene p53, as a 
result of experiments with SV40. Scientists now estimate that more than half of all human 
cancers are associated with the inhibition or inactivation of p53. Today’s understanding of how 
human cells become cancerous is based in part on these early studies that employed SV40 to 
infect human cells. 

SV40 also became the “reference” carcinogen of choice for research on many other cancer- 
causing substances. Scientists would use SV40 to create malignant cell lines and then use them 
as a baseline against which to measure the effect of other carcinogens. For example, a scientist 
researching how a cell repairs its DNA after exposure to the sun’s ultraviolet rays would employ 
SV40 as an experimental control, contrasting the mutations or changes in the cell’s activity 
following exposure to sunlight with mutations or cellular changes following exposure to the 
tumor-causing proteins contained in SV40. The contrast between the mutations caused by SV40 
and those caused by ultraviolet light allowed the scientist to quantify specifically how sun 
exposure can damage cells. 

Amid this prolonged outburst of SV40 research, there was one glaring omission. For some 
reason, few scientists thought to examine whether the virus might play an oncogenic role in 
human beings similar to the one it played in laboratory animals or human and animal cell 
cultures. Throughout the 1960s, ’70s and ’80s, SV40’s potential consequences for human health 
were almost completely ignored. 

This oversight could be explained in part by the dearth of sophisticated molecular techniques 
for the detection of viruses. It was not until 1984, for instance, that molecular biologists invented 
the technique called polymerase chain reaction, in which small fragments of DNA can be 
amplified millions of times—allowing scientists to search with relative ease for viruses in human 
tumor biopsies. Prior to the invention of the technique, scientists had to employ much more 
laborious methods to detect viral DNA. The lack of incentive to link SV40 with human cancers 
was also a reflection of the widespread dependence on SV40 in research laboratories: Any 
change in its status would have made SV40 a biohazard and required new precautions in 
handling the virus, and that would have prohibited scientists from working with it outside an 
approved facility. 

But perhaps the most significant reason for the failure to investigate whether the virus was 
harmful to humans was hidebound medical dogma: Joe Fraumeni’s 1963 study of injected 
vaccinees had found no evidence of increased cancer incidence. A subsequent study of 925 



recipients of SV40-contaminated oral vaccine—the only SV40 epidemiological study ever 
performed on American recipients of Sabin vaccine—reached the same conclusion. Based 
largely on those studies it had become established medical “fact” that exposure to contaminated 
polio vaccine did not result in cancer. The virus, therefore, did not warrant serious investigation 
as a human health threat. “For thirty years the line has been that SV40 doesn’t cause any disease 
in humans,” explains Janet Butel, head of the Department of Molecular Virology and 
Microbiology at the Baylor University Medical School in Houston and an SV40 expert. “I said it 
like everybody else. It’s in [book] chapters that I’ve written. It’s in every textbook. It’s very hard 
to change a paradigm.” 

There was one final disincentive to conduct studies that might have linked SV40 to human 
disease: fear. “One of the reasons SV40 was not studied more diligently was the behavior 
directed toward Dr. Eddy,” said Anthony Morris in a 1997 interview. Eddy’s decision to 
investigate SV40 had incurred the wrath of her superiors. It had cost her her laboratory, her staff, 
her position, and essentially her career as a serious investigator. “When other scientists saw the 
behavior directed toward Dr. Eddy, they were not about to touch SV40 and explore its 
possibilities as a potential agent for infection in man,” Morris said. The polio vaccine had 
achieved legendary status. It was not to be compromised, regardless of the unanswered scientific 
questions its contamination had posed. In fact, it would be a long time before a researcher 
emerged with the tenacity Bernice Eddy had displayed—a quarter of a century, all told. It 
happened, finally, in 1986. That was the year that a twenty-six-year-old medical doctor—born in 
1960, the same year that SV40 was discovered—arrived on the NIH campus from Italy. His 
name was Michele Carbone, and though he did not know it at the time, he was about to rewrite 
the book on SV40. 
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Everyone Knows SV40 Doesn’t Cause Cancer 


In 1986, Michele Carbone was a junior scientist, newly arrived at the National Institutes of Health 
from his native Italy. Although he had not originally set his sights on Betheseda, there was never 
any doubt he would be a physician. For seven generations every firstborn son on his father’s side 
has been named alternately Carmine or Michele (pronounced Me-KE-lay). And for seven 
generations each Carbone son has followed in his father’s and grandfathers’ footsteps, becoming 
a doctor. Carbone recalls spending hours as a child in the family medical library, poring over its 
aging medical texts, some of them hundreds of years old, fascinated by their fine calligraphy and 
mysterious Latin titles. Inside one of the volumes is a liner page that traces the family’s lineage 
back in time and deep into the heart of Calabria, Italy’s southernmost province. The family’s 
ancestral home is in Cellara, a thousand-year-old village in the great La Sila mountain range in 
Calabria’s interior. Carbone’s father, Carmine, recalls that his own grandfather would set off 
every morning in a horse-drawn carriage to tend to his poor and sick neighbors, often without 
remuneration. 

Carbone was bom in Rome, where his father attended medical school and practiced 
orthopedic surgery. In 1966, when he was six years old, his family left Rome and returned to the 
eastern shore of Calabria, to the town of Catanzaro Lido, which sits on the Ionian Sea. 

Carbone’s father could easily have afforded to send his son to private schools, but he wanted 
Carbone to attend public schools so he could fraternize with people from “all walks of life.” This 
he did—and more, indulging in teenage escapades like poaching fish while scuba diving, riding 
his motorbike up and down the high school stairwells during a student strike, and romancing the 
local girls on long horseback treks in the nearby mountains. But he was also apparently a bright 
and diligent student, with a taste for science that announced itself in the eleventh grade when his 
teacher asked him to research and present to the class a lecture on the subject of viruses. Carbone 
turned to the family medical library and read everything he could find on the subject. At the end 
of his research, he lectured the class for two hours, describing the different families of viruses, 
their subclasses, and their varying properties. Carbone’s presentation was largely beyond the 
comprehension of those in attendance, including the teacher and the principal of the school. The 
mother of one of the students still remembers her daughter coming home that day complaining of 
“the biggest headache of her life.” 

Carbone’s mother, Italietta, is an accomplished artist whose bronze sculptures and drawings 
have been exhibited widely in Europe. And, it is from his mother’s side of the family that he 
seems to have derived the self-assurance and intuition that characterize his abilities as a 
researcher. She was raised in Buenos Aires, where her father, Manfredi Corsani, was the Italian 
consul under Mussolini. By the time Carbone was bom, Corsani had retired and was living in an 
apartment two stories above Carbone’s parents in Rome. Charged with caring for his young 
grandson while Carbone’s parents worked, Corsani spent many hours each day cultivating the 
boy. The pair developed a daily ritual: they spent the morning at a play group where Carbone 



could interact with children his own age, and the afternoon among his grandfather’s friends. 
During these social gatherings, Carbone would sit among the weathered former generals of Italy 
and listen as they reminisced about Mussolini and disparaged the current government. When the 
old men went out to the local cafe, the five-year-old seated alongside them was expected to 
confidently order a Coke while they ordered their espressos. Carbone’s grandfather taught him 
chess, and Carbone became one of the youngest players in the Italian championships; he taught 
him to ride a horse, and Carbone became an expert rider, once winning a rodeo contest in the 
United States. 

Carbone’s grandfather died many years ago. And Carbone is an American citizen now. But 
the influence of his grandfather remains. Carbone is enduringly, almost stereotypically, Italian— 
and proud of it: generous with his emotions, outspoken, and gregarious. He still insists on 
opening doors for women. (“My ancestors would kill me if I didn’t,” he pleads.) He has a thick 
accent that is replete with Italian mannerisms (whenever he refers to a virus, for example, he 
calls it “he” in accordance with its masculine gender under the rules of Italian grammar). And he 
is strikingly handsome, with deep-set eyes, patrician features, and shoulder-length brown hair. 
With his penchant for fine tailored clothes, he cuts what fashion aficionados might call a bella 
figura, a truly incongruous look for a laboratory researcher. 

Today Carbone lives in the Chicago bedroom community of Oak Park, an established, 
comfortable suburb with a friendly downtown and wide residential streets covered in spring and 
summer by an umbrella of broad-leaf trees. He is an associate professor of pathology at Loyola 
University Medical School in Maywood, Illinois, and researcher at Loyola’s Cardinal Bernardin 
Cancer Center. He keeps a busy schedule. Even on days when he has performed an early 
morning autopsy or taught a seminar, he will often labor into the evening over an experiment in 
his laboratory, dash across the Loyola campus to teach a karate class, and then return home at 
nine p.m. to his wife and young daughter. (His grown daughter, whose mother is a physician in 
Italy, has been studying mathematics and chemical engineering at the University of Wisconsin in 
Madison.) 

He cooks dinner every night, an activity that he says “relaxes” him. On holidays, or when 
time permits, he’ll cook for twenty people or more, throwing multicourse dinner parties that 
show off his culinary skills and his home, an 1893 Frank Lloyd Wright house, one of many such 
homes by the famous American architect that are found in Oak Park. At these festivities, 
Carbone eschews shoptalk, but will discuss the fine points of Calabrian anchovies with the same 
enthusiasm and attention to detail he bestows upon a delicate molecular experiment. Carbone 
makes time for less typical passions as well. He rarely misses a chance to play Ping-Pong at the 
local YMCA on Saturday afternoons. He has earned black belts in three martial arts and 
obsessively makes room in his schedule for occasional, all-day sparring sessions with fellow 
black belts at a gym. 

“Michele is a very unique person,” confirms Paola Rizzo, Carbone’s longtime research 
associate, who is also Italian. “He’s not afraid of thinking differently from other people. He’s not 
afraid to have an idea, even if at this moment others don’t believe it. He has an independence of 
judgment—this internal drive, this courage to pursue whatever he thinks is necessary—which is 
unique.... I don’t think I’ve ever met anybody who had this as strong as Michele. Maybe an 
artist, but not in science.” 

Carbone studied at the University of Rome’s prestigious medical school La Sapienza. It is 
one of the largest medical schools in the world and the same school his father attended. Michele 
was a top student, and that, in combination with the fact that his father was president of the 



Italian Society for Orthopedics and a renowned surgeon, led to his immediate acceptance into a 
residency for the competitive and lucrative specialty of plastic surgery. He toyed with the idea 
but found it “incredibly depressing.” (“So many stitches,” he says, waggishly. “It takes two hours 
and then you get all done and you still have to do the other breast.”) He discovered, instead, an 
affinity for pathology, the field in which one diagnoses and interprets disease-induced changes to 
tissue and bodily fluids. His attraction to it was straightforward: “I wanted to find out why things 
happen,” he says, adding, as if by way of explanation: “In America you don’t want to be a 
pathologist because you are the slave of the surgeon. The surgeon screams at the pathologist. But 
in Italy it’s exactly the contrary. The pathologist has the ultimate truth. The surgeon is 
completely afraid of him.” 

Carbone earned his M.D. with highest honors and began to specialize in anatomic pathology. 
As one of the youngest pathologists at La Sapienza, he was given the task of preparing and 
examining lymph node slides for patients who had developed acquired immune deficiency 
syndrome, or AIDS. It was 1984, and little was kn own about the disease. Many doctors were 
fearful of coming into contact with the virus that caused it. Carbone was not. “I’m not afraid of 
things in general,” he says, impassively, “I was not afraid of it.” As a result, he was the 
pathologist for some of the earliest AIDS patients in Italy, an experience that led him to 
challenge certain assumptions about where the virus, human immunodeficiency virus (HIV), was 
located. Contrary to accepted scientific wisdom at the time, which stated that the AIDS virus was 
located in a type of white blood cell called the lymphocyte, Carbone observed that it was located 
in the macrophages, a type of cell that engulfs and consumes foreign invaders. Carbone says that 
when he told this to his professor, the professor was adamant. “Bob Gallo [the NIH researcher 
cocredited with discovering HIV] says that is in the lymphocytes,” he insisted. “How can you be 
right?” The professor suggested that Carbone stick to making small, solid advances, rather than 
risk ridicule by making a major assertion, such as he had. Carbone was chagrined. “I thought the 
whole idea of science was finding something new,” he says. A couple of years later, the accepted 
wisdom changed and HIV’s strong predilection for the macrophages was confirmed. But 
Carbone says he understood his professor’s reluctance to believe him and deference to the AIDS 
experts publishing at the time. “He doesn’t know whether to trust you because he’s totally 
detached from what is happening in the laboratory,” Carbone explains. Without having seen the 
evidence himself, the professor is going to assume “most likely his student is wrong, not the 
experts in the field.” The experience taught him a lesson: Never allow your laboratory to grow 
too big. “If you have a lab of twenty people, you have no idea what the people are doing in it,” 
he says. It also reinforced his intuitive approach to science: Seek out the new; don’t embrace the 
accepted wisdom until you’ve proved it yourself. 

As a young doctor in Italy, Carbone began each morning by performing an autopsy. He spent 
much of the rest of the day in the pathology lab preparing and analyzing tissue culture slides. It 
was customary to break for coffee in midmoming and midafternoon. One day, during his ritual 
10:30 a.m. visit to the hospital coffee bar for a cappuccino, Carbone found himself in 
conversation with a poetry professor who was standing next to him at the bar. The professor told 
Carbone that his son was at the NIH and that if Carbone would provide a resume, he would 
forward it to his son, who would find him a fellowship at the NIH. 

The NIH, with its twenty individual institutes and seven research centers, is home to 
hundreds of visiting scientists from around the world. It is a training ground for some of the top 
minds in medicine. Each year, through its extramural program, the NIH awards billions of 
dollars in research funds through a competitive grant process to researchers at institutions across 



the country and in some cases outside the United States. In fiscal 2001, for example, the National 
Cancer Institute, just one of the NIH’s twenty institutes, awarded $2.9 billion in extramural 
research funds. But the NIH also has an “intramural” program, reserved for scientists employed 
by the government on-site at the NIH Bethesda campus and its environs. It is designed to provide 
a collegial setting in which scientists and clinicians can pursue largely self-designed research 
interests. Researchers ranging from young postdoctoral scientists to tenured senior investigators, 
many of whom help run the institutes, work in teams or design and lead investigations depending 
on their experience and status. 

If accepted, Carbone would have joined the intramural program. Initially, he was skeptical 
about applying, unsure of his qualifications for a position at one of the world’s largest and most 
important medical research institutions. At the same time, he was eager to match wits with some 
of the best minds in science. He decided to take the poetry professor up on his offer. Today 
Carbone’s resume is impressive—running seventeen pages and listing more than fifty peer- 
reviewed studies, fifteen book chapters, and forty scientific abstracts. He has served as the 
personal physician to the Italian ambassador to the United States and holds a knighthood from 
the Italian government in recognition of his anticancer research efforts. At the time he applied, 
however, Carbone’s resume was, in his own words, “nothing.” He recalls, “I was an M.D. I had 
no experience except for an abstract for my work on AIDS.” The chances of the encounter 
producing a job offer were diminished when the professor’s son was unexpectedly fired from the 
NIH. On his way out of Washington, however, the professor’s son deposited Carbone’s resume 
on the desk of Giovanna Tosato, the scientist who was chief of laboratories at the Food and Drug 
Administration. A few weeks later Carbone received two letters, each containing an offer of a 
fellowship. One was an offer to assist in a biochemistry research project, but the work was in a 
subspecialty so far out of Carbone’s field he could barely comprehend the offer. The other one, 
from Andrew Lewis at the National Institute of Allergy and Infectious Diseases, was intriguing. 
It was an offer to work with Lewis on a series of experiments testing how viruses could cause 
cancer in laboratory animals. One of the viruses Lewis was testing was SV40. 

When he arrived at Lewis’s lab, Carbone knew little about SV40. Like most other physicians, 
his acquaintance with the virus during medical school was limited to a brief description of SV40 
that can be found in standard medical textbooks: SV40 was a common contaminant of the early 
polio vaccines; research had found that it caused cancer in laboratory animals, but it had turned 
out that the simian virus was harmless to humans. Carbone also knew that because of its ability 
to cause cancer so easily in cell cultures and animals, SV40 was a popular tool among cancer 
researchers. In particular, Carbone knew that one researcher, Renato Dulbecco, had won a Nobel 
Prize in medicine for his work delineating SV40’s cancer-causing mechanisms, a fact that stuck 
in his mind because, coincidentally, Dulbecco also hailed from Catanzaro. But other than his 
geographic connection to a prominent SV40 researcher, Carbone was an SV40 neophyte. 

Lewis was trying to determine which viruses, taken outside their normal hosts, caused cancer 
most efficiently. He was infecting laboratory animals with adenoviruses, the same viruses against 
which Ben Sweet, thirty years previously, had been trying to develop a vaccine. Although 
adenoviruses cause respiratory infections, they are otherwise harmless to humans. Some, 
however, can cause cancer in rodents. Lewis was comparing adenoviruses with SV40 to 
detennine how efficiently each caused cancer; he had determined that SV40 was by far the more 
carcinogenic virus to the animals. Carbone’s job was to help Lewis determine what happened 
when the animals’ immune systems confronted the oncogenic viral proteins. 

In addition to his work at the NCI for Lewis, Carbone worked on a side project at a different 



branch of the NIH, the National Institute of Child Health and Human Development (NICHD). 
Carbone and another researcher were working with the NICHD’s scientific director, Arthur S. 
Levine (a different scientist from Arnold J. Levine, the codiscoverer of p 53); they were 
examining SV40 and a mutant version of the SV40 virus, which had been stripped of one of its 
two tumor-causing proteins, the small t-antigen. They were trying to determine how well the 
mutant SV40 caused cancer compared to its natural counterpart. 

After three years working for Lewis and Levine, Carbone’s appointment at the NIH was due 
to expire. He had completed his fellowship, was well on his way to earning his Ph.D. in human 
pathology, and had been offered a position at the University of Rome as a researcher. In 
conformance with the Italian university system, the position required Carbone to work under a 
full professor. It meant he would have little control over his research subjects. Yet it was a 
coveted position, in the city he loved. Carbone began to make plans for his return to Italy when, 
out of the blue, Levine offered him a job running a laboratory unit studying oncogenes—genes 
that, when mutated, can permit or induce uncontrolled cell growth, or cancer. As scientific 
director, Levine controlled the funding for all investigators working within his institute. He 
prided himself on recognizing and mentoring young talent; it was Levine who had hired Richard 
Klausner, a scientist who became director of the National Cancer Institute during the Clinton 
administration. In Carbone, he felt he had found another talented researcher. Levine also 
believed that scientists should largely control their own budgets. The position Levine offered 
Carbone came with funding for two postdocs—assistants who would perfonn laboratory 
experiments for Carbone as part of their postdoctoral training. “It was a dream,” Carbone says, “I 
never thought I was qualified for it. I never would have asked for it.” Given the freedom to 
design his own research project, Carbone decided to pursue an offshoot of work he had been 
doing with Levine. 

During the previous three years, Carbone had been studying the biology of SV40 in vitro—in 
a test tube. Because he was trained as a pathologist, these biochemical experiments didn’t satisfy 
his curiosity about the virus. He wanted to see what would happen when he injected the virus 
missing its small t-antigen into an animal. The common wisdom about SV40 was that it was not 
associated with any particular cancer in laboratory animals, but rather that it might transfonn any 
cell type with which it happened to come into contact. When Bernice Eddy had injected the virus 
under the skin of hamsters in 1960, she had observed cancers on the skin at the site of SV40 
injections—the tumors her boss Joe Smadel had dismissed as lumps. She also had observed 
tumors far from the injection site—in the lungs, abdomen, and brain and occasionally in other 
organs of the animal. Eddy described these cancers as sarcomas—a fleshy, malignant growth of 
the connective tissue of the bone, cartilage, or striated muscle. She had assumed that they were 
metastases of the original tumors that had formed at the injection site. 

Thirty years had passed, and Carbone wanted to repeat Eddy’s original experiments—but 
with a twist. He injected the small t-deleted, mutant virus into the hearts of six hamsters. As an 
experimental control, he injected another group of hamsters with the complete SV40 virus; he 
also injected some with a solution containing no virus at all. He was curious to see whether 
animals would react differently depending on whether they received “whole” or “mutant” SV40. 

About three months after he had injected the animals, one of those injected with the complete 
SV40 virus began to show signs of serious illness. The creature sat scrunched in a comer, 
gasping for breath, extremely ill. Carbone—who saw that the hamster was near death— 
euthanized him and performed an autopsy. As he opened the animal’s chest, he observed that the 
lungs were encased with white tumor tissue. When Carbone sliced into the tumor tissue, he 



noticed that it was confined to the membrane around the lungs, known as the pleura; it was not 
inside the lungs themselves. In fact, the tumor hardly penetrated into the lung. Rather, it had 
spread extensively over the chest wall and diaphragm. “It had clearly grown from the outside in, 
not the inside out like a typical lung tumor,” Carbone says. “Then I looked at it under a 
microscope, and I saw that it was a mesothelial cell,” a type of cell that lines the cavities 
surrounding the organs in the abdomen. The hamster had developed a mesothelioma, a rare 
tumor of the mesothelial cells lining its lungs. 

Malignant mesothelioma is a fatal cancer of the lining that surrounds the lungs, heart, and 
abdominal cavity. Virtually unheard of prior to 1950, the disease is associated with exposure to 
asbestos, the dusty mineral fiber used in insulation applications, from roofing to shipbuilding to 
plumbing. It is considered to be a relatively rare cancer, striking and killing about 2,500 
Americans a year and thousands more people in other parts of the world. (An estimated 250,000 
people worldwide are expected to die of the disease between 2000 and the year 2030.) It is a 
highly aggressive cancer and is unresponsive to standard cancer-treatment protocols such as 
surgery, radiation, or chemotherapy; most people who contract it die within twelve months of 
diagnosis. It is an agonizing disease. “The misery of this disease comes with the failure of the 
therapy and the spiral downward,” says Harvey Pass, a prominent mesothelioma surgeon. As the 
cancer chokes the lung cavity, fluid escapes and must be drained repeatedly to keep the lung 
from collapsing. The sufferer becomes short of breath and susceptible to pneumonia. But many 
die of what is called cancer cachexia, their bodies so ravaged by disease that they can no longer 
eat. 

Coincidentally, Carbone had seen a mesothelioma the first time he conducted a human 
autopsy as a medical student in Italy. Even though the cancers were infrequent, his pathology 
background allowed him to recognize it. As he increased the magnification of his microscope, 
his diagnosis was confirmed. The cell staring back at him looked like a fried egg, a large cell 
containing a plump nucleus with a thick cytoplasm surrounding it. There could be no confusing a 
mesothelial cell with any other cell. A fellow pathologist and former NIH researcher named 
Antonio Procopio happened to be visiting the NIH from Italy that day. He had dropped by 
Carbone’s laboratory to say hello. “Look at that. It looks like a meso,” said Carbone to his friend. 
“Why the heck has he got a meso? Only asbestos causes meso,” Carbone mused aloud. Procopio 
arched his eyebrows and smiled. “Maybe you’ve discovered something important,” he said. 

After he had finished his diagnostic work on his first hamster, Carbone went to see Levine, 
his boss. Carbone was excited, convinced that the rodent’s rare mesothelioma was significant. He 
wondered if this first hamster’s affliction with such an unusual disease might mean some of the 
other animals would also develop mesothelioma. But Levine, Carbone recalls, cautioned him not 
to expect to go very far with the notion that SV40 was responsible for the disease, especially 
since asbestos was a well-known cause. The result might be an anomaly, Levine said. 

A few days later, another of the hamsters that had been injected with complete SV40 
presented with the same symptoms. Carbone wondered what type of tumor he would find this 
time. His autopsy revealed another mesothelioma. Within a few days, another hamster was on 
the brink of death. Once again, it was a mesothelioma. Viewing the tumor cells under an electron 
microscope and staining them further confirmed the diagnosis. Carbone was stunned. It was 
highly unusual for so many animals in an experiment to become so sick, so quickly, with such a 
rare disease, even when injected with a large dose of a known carcinogen. When hamsters are 
exposed to asbestos, for example, only a fraction develop mesothelioma. Something was making 
Carbone’s animals become sick at a remarkably high rate. 



“The first animal got a meso. The second animal got a meso. The third animal got a meso. 
What’s going on here?” he thought to himself. “Why would the virus cause this rare cancer and 
not cause cancers in all the other tissues that had been exposed to the virus through the blood 
stream?” Soon, two or three animals were dying a day, more than half of them from 
mesothelioma. Carbone packed up the mesothelioma slides and sent them to Angelo Festa, a 
well-regarded pathologist at the University of Rome, and mentor to Carbone from his days at La 
Sapienza. Festa confirmed his diagnosis. 

Nine months after he first injected the animals with SV40, Carbone had concluded his 
experiment. Except for one case of mesothelioma, the animals that had been injected with the 
SV40 that was missing the small t-antigen had all contracted lymphomas, although they had 
taken somewhat longer than the nonnal SV40 control group to become ill. About half the 
hamsters that were injected in the heart with the complete SV40 virus developed mesotheliomas. 
Those that did not came down with other malignancies, including lymphoma and a bone cancer 
called osteosarcoma. And the control group of hamsters that had been injected with virus-free 
solution did not develop any disease. 

His results, Carbone thought, demanded follow-up experiments. The hamsters had developed 
mesothelioma with great frequency—more than 50 percent of the time—even without the virus 
being injected directly into the lung; the other cancers the virus caused were also far from the site 
where Carbone had introduced the virus into the hamsters. This seemed to suggest that the virus 
did not cause cancer at the injection site as Eddy and some other early SV40 researchers had 
concluded. Instead, SV40 seemed “tropic”—or drawn to—certain tissue and cell types in which 
it thrived. SV40 seemed to be particularly drawn to mesothelial cells, causing the cells to become 
cancerous at a rate that was extraordinarily high. 

Carbone decided to repeat his first hamster experiment, but he altered its design slightly. In 
the first experiment, he had injected SV40 into the left ventricle of the heart, believing that 
intracardial delivery would allow the virus to be distributed throughout the hamster and 
maximize its chance of causing tumors. This time, in addition to injecting some hamsters 
intracardially, he injected the virus directly into the pleural tissue (lung space) of some animals. 
He also injected SV40 into the peritoneum, which lines the abdominal cavity and is another site 
susceptible to mesothelioma. Once again, half of those injected in the heart developed 
mesothelioma, but every one of the eleven hamsters injected in the pleura developed 
mesothelioma. Four of the six injected in the peritoneum also developed mesothelioma. 

“I began to wonder what this virus was doing on a cellular level to cause such a rare cancer 
so readily in these poor animals.” Carbone recalls. “I hardly knew anything about 
mesothelioma,” Carbone says, “because the medical books at that time did not devote much 
space to mesothelioma. But I knew it was a tumor that was caused by asbestos. So I started 
looking into it. And the first thing I found is that asbestos will induce tumors in only a small 
fraction of the animals injected. And I had 100 percent of my animals developing the tumors—so 
obviously the virus was much, much more potent.” 

Now that two different sets of experiments had shown that SV40 induced mesotheliomas in 
hamsters at high rates, Carbone felt there was ample reason to explore what seemed to him an 
obvious question: Could there be a connection between human mesothelioma and SV40? The 
accepted wisdom about the virus had been that it was harmless to human beings. But maybe the 
accepted wisdom was wrong. Without further studies, how would anyone know that the virus, 
which produced a rare but fatal lung tumor in hamsters, couldn’t cause the same disease in 
human beings? 



Carbone approached Andy Lewis, the scientist who had brought him to the NIH, with the 
question. Lewis gave him a copy of a review of SV40 that he had authored in 1973—one of the 
few accounts in the scientific literature that recounted how more than 100,000 experimental 
doses of the adenovirus vaccine administered to military personnel until 1965, and millions of 
doses of the polio vaccine administered between 1954 and 1963, were contaminated with the 
simian virus. In his review, Lewis recounted the early research on the virus, including the work 
of Bernice Eddy. Carbone asked Lewis if he thought that SV40’s oncogenic potential had been 
adequately investigated. Lewis said he did not feel a conclusive study had been done. 

Carbone wanted to know more. He read every study he could find about the virus and human 
cancer. He researched the history of the virus and the polio vaccine. As he absorbed the limited 
literature, Carbone concluded that scientists in the 1960s had been premature in asserting that 
SV40 was harmless to humans. Almost no one had systematically searched for evidence of the 
virus in human tumors. And in his mind, there simply hadn’t been enough data for 
epidemiologists to conclude that the virus did not cause human disease. 

Wanting to get to the source of the studies, he called on Joseph Fraumeni, author of the 
crucial 1963 epidemiological study that had concluded that exposure to contaminated Salk 
vaccine had no effect on cancer rates. Fraumeni had followed his 1963 study with his much 
smaller study of 925 newborns who had been exposed to live SV40 orally in contaminated 
experimental Sabin vaccines at one Cleveland, Ohio, hospital from 1960 to 1962. Published in 
1970, with a follow-up in 1981, Fraumeni’s studies determined that, in this one small cohort, 
exposure to the SV40 in contaminated oral vaccines did not lead to increased risk of cancer. Like 
a handful of other researchers who were involved with SV40 studies at the time of the initial 
discovery of the virus, Fraumeni still worked at the NIH. He had risen greatly in stature within 
the health bureaucracy and was now one of the most powerful men in the NCI, heading the 
Division of Cancer Epidemiology and Genetics, one of three giant divisions within the National 
Cancer Institute. Fraumeni showed Carbone a drawer full of notebooks containing data from his 
original study conducted three decades before. Carbone went through the notebooks. “I thought 
he was very nice,” Carbone recalls thinking. “But when I lookd at his data, I thought: Is that all 
there is?” 

Despite the prominence of their author, the Fraumeni epidemiological studies did not impress 
Carbone. For one thing, his 1963 epidemiological study had lasted only four years and was thus 
too short to have detected certain slow-developing cancers—a shortcoming that Fraumeni 
himself had acknowledged at the time. Mesothelioma can take twenty to forty years to develop 
after exposure to asbestos. If mesothelioma took as long to develop after SV40 exposure as it did 
after asbestos exposure, Fraumeni’s time frame would have missed increases in mesothelioma 
related to exposure to the virus from contaminated Salk vaccine. His subsequent studies on oral 
vaccine exposure had the same weakness. They were too short in duration to detect any rise in 
mesothelioma rates. And the cohort Fraumeni had surveyed included only a very small number 
of people—too few to capture increases in relatively rare cancers, such as the ones with which 
SV40 had been associated in laboratory animals. 

Carbone discovered something else in his review of the literature: In some studies, as many 
as 50 percent of mesothelioma victims reported no history of exposure to asbestos. Moreover, 
fewer than 5 percent of the people who had been heavily exposed to the fibrous mineral ever 
contract mesothelioma. Carbone wondered if SV40 might explain these two puzzles, either in the 
case of individuals with no history of asbestos exposure or as a cofactor—a collaborating factor 
with asbestos—in some of those who had been exposed. 



Meanwhile, Carbone began to talk to other, more experienced scientists at the NIH about 
SV40. The more he learned, the more uneasy he became. There were rumors floating around the 
NIH about the virus, including one that a couple of NIH scientists who had worked with it for 
many years had contracted cancer. When Carbone asked old hands at the NIH about the virus 
and its relationship to the polio vaccine, they were evasive; they suggested that his curiosity 
would be better directed elsewhere. They told him that the virus was one of the most studied in 
history. In more than thirty years no one had established any evidence associating it with rising 
mesothelioma rates—or any other human cancers. Besides, they said, echoing Levine, everyone 
knew that asbestos was the cause of mesothelioma. 

They also reminded Carbone that the last thing anyone wanted to hear was that the exalted 
polio vaccine was linked to cancer. Too much was at stake. Linking SV40 to human cancer 
meant, by implication, linking the polio vaccine to cancer—a proposition that was decidedly 
unpopular at the NIH. Moreover, implicating a vaccine contaminant in cancer—even if the 
contamination occurred some thirty years ago—might easily shake public confidence in vaccines 
in general. “I got the impression that this was something that people did not like to hear—that the 
polio vaccine could cause this cancer,” Carbone says. 

Yet the more people tried to dissuade him, the more Carbone felt compelled to press ahead. It 
was 1992; Carbone was thirty-two years old, still early in his career by research standards, early 
enough that whatever choice he made could make or break his career. He made a fateful 
decision. He would investigate the hypothesis that some viewed as a waste of time and that even 
he doubted but couldn’t stop thinking about: Could a monkey virus that inadvertently 
contaminated polio vaccine three decades before now be causing cancer? 

Clearly, the way to find out was to search for SV40 in human mesotheliomas. Using state-of- 
the-art molecular tools that hadn’t been developed when SV40 was discovered in 1960, Carbone 
wanted to look for signs of the monkey virus in biopsies of human mesothelioma tumors. But 
there was a problem. He needed approval from his scientific director to conduct the experiment. 
Carbone had discussed his hamster results with Levine on a number of occasions, and Levine did 
not share his enthusiasm for the project. Much like Carbone’s professor in Rome, who had 
insisted that HIV was drawn to the lymphocytes, Levine’s objections were based on the common 
wisdom of the day: It’s well known, he said, that mesothelioma is caused by asbestos. Extensive 
data had been gathered implicating asbestos exposure in the cancer. Levine said that since there 
was conclusive evidence associating asbestos with mesothelioma and no hard evidence 
associating SV40 with the cancer, there was no reason to fund such an experiment. Levine was 
not, by far, the only skeptic. Another scientist told Carbone it was such a waste of time looking 
for SV40 in human tumors, he might as well go to the Caribbean for six months instead. But 
Levine was the authority who counted. Carbone couldn’t perfonn the experiment without his 
boss’s approval. 

Carbone was in a catch-22: without some evidence that SV40 could be involved in human 
mesotheliomas, he couldn’t convince Levine to grant approval for his study. But how could 
Carbone produce any evidence if no one else had looked? Then Carbone got a lucky break. It 
came in the form of an accidental discovery by an unlikely research scientist at one of the most 
respected cancer research institutions in the world. 
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“A Wild-Assed Idea” 


The twin plate glass and steel towers that house the Dana Farber Cancer Institute rise from a 
small sea of medical buildings a few miles southwest of historic downtown Boston in an area 
bordered by museums and Northeastern University. Immediately surrounding the Dana Farber 
towers are the Beth Israel Deaconess Hospital, Brigham and Women’s Hospital, Joslyn Diabetes 
Center, and the cancer institute’s affiliates: Harvard Medical School and Children’s Hospital 
Boston. Each institution individually is renowned as a prestigious center of medicine, research, 
and teaching; together, they offer perhaps the highest concentration of state-of-the-art patient 
services to be found in any single location in America. For seriously ill patients in New England, 
they are the tertiary care facilities of last resort, the centers referred to when the most elite 
experts are required. Their stature as distinguished institutes of medicine and higher learning are 
belied by their aging, distinctly urban cast. Unlike the friendly and peaceful green campuses of 
many newer medical centers, these aged research and clinical buildings are abutted by towering 
concrete parking garages, not trees. Outside there is a constant din from the clanking and 
whirring of their air filtration and vent systems. At street level, the area feels positively 
claustrophobic. 

But inside, up high, the feeling is entirely different. The fourteenth-floor research laboratories 
of Dana Farber, for instance, offer a commanding view of the city of Boston spreading to the 
horizon. In 1986, as a struggling young scientist, Daniel J. Bergsagel often found refuge in this 
picture-window tableau. Sitting at his research bench, he could see the Back Bay Fens, part of 
the extended “emerald necklace” of parks that landscape architect Frederick Law Olmsted 
designed in Boston before moving on to his more famous urban greenery, Central Park, in New 
York City. Over the Fens, Bergsagel could see Fenway Park, home of the Boston Red Sox; the 
Charles River; and, beyond the river, the buildings of the Massachusetts Institute of Technology, 
in Cambridge. Bergsagel tended to arrive at work late and often worked into the evening. “I 
would see the lights come on at Fenway Park,” says Bergsagel, “and if things weren’t going well 
with an experiment, I would say to myself, I’m just going to the ball game.” If Roger Clemens— 
pitching in those days for the Red Sox—was on the mound, Bergsagel often headed out the door. 

Bergsagel, a pediatric oncologist, has a self-deprecating sense of humor and kind eyes that 
seem particularly suited to working with seriously ill children. His father, Daniel E. Bergsagel, 
was a pioneering Canadian expert in myeloma, a malignancy that originates in the bone marrow 
cells and manifests itself in a skeletal lesion type of bone cancer; he was one of North America’s 
very first medical oncologists. When Bergsagel was a child, in the 1960s, his father was 
employed as doctor and researcher at the M. D. Anderson Medical Center in Houston, a 
“beautiful—shiny and new” Houston, Bergsagel recalls, whose growth was powered in part by 
the fledgling NASA space program and by the baby-boom prosperity that was sweeping the 
country. On Sunday afternoons after church, Bergsagel’s father would take one of his four 
children with him to the laboratory to see how his research mice were holding up under exposure 



to experimental chemotherapy treatments. As a five-year-old, Bergsagel was fascinated by his 
father’s work, even if he was unsure at the time of its exact purpose. “For a long time,” he says, 
“I thought he was a mouse doctor.” 

As the elder Bergsagel’s experiments continued—eventually producing two chemotherapy 
agents that remain cornerstones in the treatment of myeloma today—the younger Bergsagel 
realized that he, too, wanted to be a doctor, not a researcher like his father, but a pediatrician. In 
1986, after graduating from medical school, he went to Stanford for a three-year pediatrics 
residency. He found himself particularly stimulated by the strong pediatric oncology program at 
the school. He decided to specialize in pediatric oncology and in 1989 headed for Dana Farber. 
Affiliated with Harvard University and the Children’s Hospital Boston, Dana Farber was widely 
respected for its treatment of children with cancer. 

Dana Farber’s program called for fellows to spend a year caring for patients, followed by two 
years devoted primarily to research. In 1987, after months of grueling clinical work, Bergsagel 
found himself casting about for a research project, unsure of what to do. The number of 
possibilities in the combined research facilities was overwhelming. One day, on an impulse, 
Bergsagel decided to approach a Harvard faculty member who happened to see his patients in 
clinic every Friday, the same day as Bergsagel. Dr. Robert Garcea was quiet and reserved, and 
Bergsagel knew little about his research interests. But Garcea was a well-respected pediatrics 
professor who also had extensive expertise in microbiology. Bergsagel slid into a chair across the 
table in the Dana Farber basement cafeteria where Garcea was sitting down to lunch and came 
right to the point. “I said, ‘I’m confused. I’ve talked to everybody and I don’t know what to do 
for the next two years of my research. I’m getting all this advice and I don’t know who to listen 
to.’” The senior doctor didn’t miss a beat, Bergsagel recalls. “He said, ‘You should listen to me. I 
know what you need to do.’” 

What Bergsagel needed to do, according to Garcea, was work for him. Specifically, he was to 
leam how to use a new technology that had the potential to revolutionize the study of viruses— 
polymerase chain reaction, known by its acronym as PCR. The molecular technique allows a 
scientist to detect the presence of even the tiniest amounts of viral DNA in a tissue or other 
specimen. Instead of searching for the presence of an entire viral genome, researchers use PCR to 
look for much smaller viral genetic fragments: segments or “regions” of viral DNA unique to the 
virus they are studying. The technique uses “primers” or chemical agents specifically designed to 
find these unique viral segments by “annealing” or binding to them. Once even one such viral 
DNA segment is found, it can be amplified rapidly a millionfold. Used in virology, PCR has 
become a valuable tool in helping scientists unravel the mystery of what role viruses play in 
tumor formation. It provides them with a simple method for determining whether viral DNA is 
present in a tumor. In 1989, when Bergsagel was beginning his research, PCR was still in its 
infancy. 

Garcea, a clinician and researcher, had a long-standing interest in polyoma viruses. The term 
“polyoma,” originally coined by Sarah Stewart and Bernice Eddy, reflected the fact that the 
mouse virus they had isolated in the mid-1950s could cause multiple tumor types in different 
species. The next polyoma virus to be discovered was, of course, SV40, a simian version of the 
mouse polyoma Stewart and Eddy had identified. Other species, as it turned out, also harbor 
polyoma viruses, including rabbits, hamsters, and baboons. In 1971, scientists discovered 
humans are host to their own polyoma viruses: JC and BK (named for the individuals in whom 
they were first isolated). JC and BK are widely transmitted among human beings—an estimated 
80 percent of all adults are infected with one or both of them. In healthy individuals, they are 



usually considered harmless. In immunocompromised individuals, however, both viruses— 
particularly JC—have been associated with progressive multifocal leukoencephalopathy, a 
demyelinating disease, in which the nerve cells of the brain lose their protective lipid coating. 
BK, which was first isolated from the urine of a kidney transplant patient, has also been 
associated with kidney infections and some rare cancers. 

Like their simian and mouse cousins, the two human polyoma viruses proved capable of 
causing cancer once unleashed from their natural host. In experiments, scientists had successfully 
used these two human polyoma viruses to induce brain tumors in laboratory animals. Scientists 
had also, on a few occasions, identified BK or JC in human brain tumors, called ependymomas 
and choroid plexus tumors, but from these limited observations no one had been able to ascertain 
whether they were involved in causing the tumors or just happened to be residing in the tumor 
tissue. Both tumors are rare, often fatal, and often develop within the first two years of life. 
Choroid plexus tumors account for only 3 percent of all childhood intracranial tumors. Between 
thirty and sixty cases per year occur in the United States. Ependymomas are more common, 
accounting for up to 10 percent of all childhood brain and spinal cord tumors, but they are still 
considered rare. Garcea wondered whether BK and JC might play a role in the onset of the 
tumors in humans. To investigate his hypothesis, he wanted, as a first step, to see how common 
they were in human brain tumor tissue. The new PCR technology made it possible to screen a 
number of tumors for the virus with relative ease. 

“He was very well aware that all of the polyoma viruses were potent inducers of tumors” in 
animal studies, Bergsagel says of Garcea. “And there had been a variety of very suggestive 
experiments that BK and JC virus could possibly be the cause of tumors in humans. But it’s very 
difficult to prove, because they were extremely small viruses that didn’t leave much evidence of 
their infection. It occurred to him that one of the best ways to look for evidence of infection 
would be to use this new technology, polymerase chain reaction, which was incredibly sensitive 
for detecting traces of DNA. What he wanted me to do was become an expert in using PCR and 
use that technology to look for evidence of polyoma viruses in human tumors.” 

Boston was the perfect place to conduct such an experiment. Because they are rare, biopsies 
of childhood brain tumors are often hard to come by. Dana Farber and Boston Children’s 
Hospital are so-called reference hospitals for all cancers. They had been accepting young patients 
referred from New England and other parts of the country for decades; consequently, they had a 
large supply of biopsies of even rare cancers from which Bergsagel could draw. 

Garcea met with his protege weekly, offering advice and encouragement. But he let 
Bergsagel design the experiments largely on his own. Bergsagel took this responsibility 
seriously. While he waited for the brand-new $10,000 PCR equipment to arrive, he secured 
tumor tissue and spent weeks reviewing his experiment protocols. One decision he made proved 
to be fateful. 

Anxious not to waste the expensive chemical reagents needed to amplify the viral DNA, 
Bergsagel decided to design his experiment to maximize the number of experiments he could 
perform with each single PCR reaction. Because the polyoma viruses all belonged to the same 
family, Bergsagel knew that there would be long strings of their genetic code that would be 
nearly identical, regions that scientists refer to as “homologous” or “highly conserved.” He knew 
that if he tested for these homologous sections of DNA, he could use just one primer reaction to 
find either JC or BK, killing two birds with one stone, as it were, and conserving his precious 
reagents. Then, if the primer showed a match, he would conduct further experiments using 
another primer unique to either BK or JC to distinguish between the two. 



“I tried to use primers that would cross-react to try and save money and make it possible for 
me to do more experiments in less time,” he says, looking back at his experiment design with the 
sheepish regard of one who would know better today. “A Ph.D.,” he explains, “probably would 
have thought I needed to set up very specific experiments only looking for BK and only looking 
for JC.” Bergsagel allows that he also had, in the back of his mind, the grand dreams of a young 
scientist who hopes to make his name by discovering a brand-new virus: “I thought: I’m going to 
look for these DNA sequences in the tumor, because I might not find BK virus or JC,” but “I 
might find some similar human virus or some other polyoma virus which no one has ever found 
before.” 

Bergsagel’s PCR machine finally arrived in the winter of 1988. There was no one to train 
him in its use, so Bergsagel “pulled out the manual and read it.” He had spent four months in the 
computer lab designing an experiment protocol to test for the presence of portions of the virus 
that coded for large T-antigen, the tumor-inducing protein that had a similar genetic code in both 
the BK and JC viruses, and then set to work beginning many months of tedious days in the 
laboratory. 

It wasn’t long before Bergsagel began to accumulate data. He had managed to obtain twenty 
choroid plexus tumors and eleven ependymomas, thirty-one tumor samples in all. When he ran 
them against his primers, he found something strange. The primers were unquestionably 
detecting the presence of polyoma viral DNA in most of the tumors. But the “band” of dots on 
the X-ray film that signifies the presence of large T-antigen DNA reacting with the primers 
designed to detect it did not look like it was supposed to. “What was frustrating was that I was 
getting some DNA amplified that looked like it could be a polyoma virus. But it was not a nice, 
sharp clear-cut band like you should normally get with PCR,” Bergsagel recalls. “PCR is an all- 
or-nothing thing. You get a beautiful band if what you’re looking for is there and next to nothing 
if it’s not. And I was getting hazy bands, and they were not as strong as they should be.” 

Bergsagel tried to figure out what was wrong. Perhaps he had failed to extract the DNA from 
the tumor samples properly. Perhaps some of the samples, more than twenty years old and stored 
in paraffin wax, had degraded. By the summer of 1989, he and Garcea realized that the only way 
to determine what they were detecting for sure was to sequence the DNA segments Bergsagel 
had amplified—employing the technique that would result in a list of the exact order for each of 
the individual nucleotides contained in the DNA segments. By sequencing the genetic code of 
the piece of the virus he had detected, they hoped to be able to pin down whether it was indeed 
JC or BK. It took Bergsagel a few more months to complete this task because he had to learn to 
sequence DNA, which at the time was fairly difficult. “I wasn’t a very good scientist,” Bergsagel 
says modestly, “so it took longer than average.” 

By the fall of 1989, Bergsagel had sequenced two of the specimens that had reacted to the 
large T-antigen primers. Because individual laboratories were not yet equipped with their own 
computers, Bergsagel had to go to the shared computer laboratory, wait his turn, and compare the 
sequence to the two polyoma viruses stored in the computer files. He was unsuccessful. “I tried 
to line it up with BK virus, and it didn’t line up. I tried to line it up with JC virus, and it didn’t 
line up,” he recalls. Frustrated, Bergsagel decided to try the National Institutes of Health Web 
site, which kept a record of all DNA nucleotide sequences known at the time. He sat before the 
computer and typed in the base pair sequence for his piece of viral DNA, all 127 pairs of letters, 
one pair at a time. Then he went off to do something else while the computer transmitted the 
information and NIH computers processed it. When he returned a few hours later, he was 
surprised at what he saw on the monochrome screen. The NIH computer had responded to his 



query unequivocally. This was not a new human virus, as he had secretly hoped, but a well- 
known monkey virus. “It matched up perfectly with SV40,” Bergsagel recalls. “It was the one 
‘Eureka!’ moment I had in my entire scientific career.” 

Bergsagel found that ten of the twenty choroid plexus tumors and ten of the eleven 
ependymomas tested positive for SV40 gene sequences. “I was in shock when I discovered that 
—because you don’t find monkey viruses in humans,” he says. Bergsagel went back and tested 
the samples again, this time with primers specific to SV40. The results were unequivocal. “In all, 
[in] sixteen of the twenty-one [positive] specimens we looked at [sequenced], the DNA 
sequences showed that it was SV40, not BK virus or JC virus,” Bergsagel says. “It explained so 
many things about why my experiments were so frustrating. And even to me as a medical doctor, 
not a Ph.D. in virology, the fact that I’d discovered a monkey virus in all these human tumors 
was just astounding. Monkey viruses should not be present in a human brain tumor.” 

Today Bergsagel marvels at the discovery he made during his short tenure as a research 
scientist. Garcea, he says, deserves the credit as the “mastermind” of the experiment. But 
Bergsagel observes that it was his inexperience as a researcher that, ironically, helped lead to the 
quick breakthrough. “I made a lot of mistakes,” he says, candidly. “Because I was a naive 
medical doctor, not a Ph.D., I looked for the viruses in a way which would find SV40 even 
though that’s probably not the way a Ph.D. would set up the experiments. And also the way I 
prepared the DNA from some of the tumors was incorrect,” he says, referring to his use of low 
molecular weight DNA as opposed to the preferred high molecular weight DNA. Often scientists 
employ protocols that call for the DNA to be extracted from a tumor specimen by “spooling” it. 
Much as one might wind spaghetti around a fork, the scientist twists long strands of DNA around 
a stick, leaving the short and broken pieces behind. The process captures high molecular weight 
DNA and avoids the low molecular weight or fractured pieces, which are sometimes considered 
less valuable. But SV40 is a low molecular weight virus and need not be part of long strands to 
be present and active in a tumor. “If he [Garcea] had been supervising me more closely or asking 
me about my technique, he would have probably had me isolate the DNA in such a way where I 
would have been very unlikely to have captured the fragments where the SV40 was found,” 
Bergsagel says. 

Bergsagel’s discovery provided the first hard evidence that SV40 could be consistently 
isolated from human cancers using modern techniques. Coincidentally, he had made it just a 
stone’s throw from the Boston Children’s Hospital laboratory in which John Enders had made 
his original tissue culture breakthrough. It was the Enders discovery that one could grow massive 
amounts of poliovirus in tissues—instead of in live monkeys—that had propelled Jonas Salk’s 
discovery that rhesus monkey kidneys could be used to produce a vaccine and that, in turn, had 
led to the massive SV40 exposure. Now four decades later, the story had come full circle to 
Boston. 

Bergsagel’s discovery would eventually land him and Garcea in the New England Journal oj 
Medicine —an outstanding publication venue for an aspiring research scientist. But to his 
consternation, Bergsagel’s work was just beginning. From the moment the finding was made 
public, he was accused of having conducted a flawed experiment—specifically, of having 
accidentally contaminated his samples with the SV40 virus. “When I first delivered my results at 
a national meeting of the American Society of Clinical Investigators in the spring of 1989 or 
1990, the very first question asked of me by a very respected scientist at the National Institutes of 
Health was: How can you be certain that your results don’t just represent contamination by 
SV40?” Bergsagel recalls. 



Bergsagel understood why such an accusation might be made. Because it is such a potent 
transforming agent, SV40 is widely used by cancer researchers. Dana Farber, as a prominent 
cancer research facility, “probably had more SV40 in it than most places,” Bergsagel explains. 
And contamination of PCR samples is a recurring problem for anyone using the PCR technique. 
Yet, with the proper precautions, including control samples, it is possible to ensure that the 
results are not a result of contamination, or what scientists call artifact. Bergsagel took 
precautions that have since become standard practice among all scientists searching for the 
monkey virus: He extracted the DNA under a sterilized hood in a “clean” laboratory, ran the tests 
in a different laboratory, and carefully sterilized all PCR equipment after each use. “I was 
absolutely meticulous,” Bergsagel recalls. “I ruined one PCR machine because I used so much 
household bleach on it.” In response to the contamination concerns, Bergsagel extended his 
fellowship for an additional year and spent much of his remaining time at Dana Farber repeating 
the experiments to prove that his results were not a function of SV40 having accidentally 
contaminated his tumor samples. 

Fear of contamination became “a huge, ongoing issue” that was frustrating to Bergsagel. He 
wanted to move on to other experiments that might one day bring relief to his young patients. 
When Garcea decided to launch a new project—looking for SV40 in several dozen bone cancers 
called osteosarcomas, which had tested positive for the monkey virus in rodent experiments— 
Bergsagel was initially interested. But he feared it would take ten years to perform the work to 
the satisfaction of those who would otherwise accuse him of contamination problems. “That’s 
what led me to leave science, basically, and become a regular medical doctor,” Bergsagel says 
now. His wife, who was from the South, was anxious to move back to that region of the country. 
And Bergsagel realized that whatever natural talent he might have lacked as a researcher, he 
made up for as a clinician. When Bergsagel was offered a job as a clinical pediatric oncologist at 
the Scottish Rite Hospital in Atlanta, he accepted the position. He still works there today. 

* * * 

Repeating their experiments to rule out contamination forced Bergsagel and Garcea to delay 
publishing their study results for a year. While the delay no doubt frustrated Bergsagel, the 
timing could not have been better for a young Italian researcher four hundred miles away in 
Bethesda. In April 1992, shortly after Carbone completed his second set of hamster experiments, 
he sat down in the reading room of his laboratory building, as he did routinely once a week, and 
began perusing the latest medical and scientific journals. One of them was a copy of the newly 
published April 9, 1992, edition of the New England Journal of Medicine. Surveying the 
contents, he noticed there was a report on an SV40 study perfonned by a team headed by 
scientists at the Dana Farber Cancer Center in Boston. Later that morning Carbone walked into 
Levine’s office for their weekly Friday lab meeting carrying the magazine. Here, miraculously, 
was the evidence he needed to persuade Levine. Carbone showed him the article. A journal with 
the reputation of the New England Journal of Medicine was not likely to have published an 
article with incorrect data, Levine observed. Acquiescing, he told Carbone that he would not 
fund a study of human tumors, but he also wouldn’t prevent Carbone from doing it. 

Carbone was elated. But he quickly realized he had a second problem: Where would he find 
human mesothelioma samples to test? Moreover, would the samples even be suitable for DNA 
testing? How the tissue is preserved can affect the outcome of any such experiment. Generally, 
tissue samples come in two types: paraffin-embedded tissue and fresh-frozen tumor tissue. 
Embedding biopsy tissue in paraffin wax is the traditional method for preserving archival tissue 



samples. The pathologist drops the tissue sample into fonnaldehyde for twenty-four hours to 
“fix” it and then covers it with wax, essentially embalming it for eternity. Paraffin storage 
eliminates the need for refrigeration and ensures that the sample stays more or less as it was 
originally found, but small DNA viruses contained in the tumor sample, like SV40, can leach out 
from the tumor biopsy if it is soaked in formaldehyde too long, a possibility when samples are 
left to fix over the weekend or during a holiday. Paraffin samples thus have a drawback for any 
researcher looking for signs of viral DNA in a cancer specimen. In recent years, technology has 
developed to allow for the storage of tumors in the frozen state. Using this method, the surgeon 
takes a biopsy and immediately drops it into liquid nitrogen, then transfers it into a freezer where 
it is kept at minus 80 degrees Celsius, about four times as cold as a normal household freezer. As 
long as the tumor remains frozen, this storage method is often better than paraffin-embedded 
storage for research purposes. 

Carbone asked everyone he knew where he might find the samples he needed to proceed. He 
obtained a couple of paraffin-embedded biopsy samples from Canada, but they were not enough 
for a full-fledged experiment. And then, one day while lunching in the NIH cafeteria with Diane 
Solomon, chief of cytopathology at the NCI, he told her about his unsuccessful quest. What a 
coincidence, she said. Didn’t you know that one of the best collections of mesotheliomas resides 
right here at the NCI? It belongs to Harvey Pass, head of thoracic oncology at the NCI Surgery 
Branch. Pass’s office, Solomon said, was right by hers. She offered to call him for Carbone. That 
afternoon, Carbone spoke to Pass on the telephone. They made plans to meet the next day, but 
Carbone could hardly contain himself. Tomorrow was too far away. Unable to wait overnight, a 
few hours after he hung up the telephone, Carbone strode into room 2B09, in Building 10, the 
laboratory belonging to Harvey Pass. 

Pass had a national reputation as a lung surgeon and was fast acquiring a reputation as an 
expert in mesothelioma. At the suggestion of Helen Pogrebniak—the assiduous M.D. working in 
his laboratory who would later become his wife—he had diligently saved samples from each of 
the more than sixty mesothelioma surgeries he had performed. Pass had collected prime samples: 
not only fresh-frozen tumor specimens, but the peripheral blood and tissue samples from each of 
the patients necessary to make his collection a particularly outstanding research tool. By the time 
Carbone walked into his office, Pass was the possessor of what was, no doubt, one of the largest 
and finest frozen mesothelioma collections in the world. 

Like Carbone, Pass was extremely self-assured. He was also a perfectionist, although no 
more demanding of those around him than of himself. In other respects, however, Pass was quite 
different from Carbone. With his flat, nasal voice, closely cropped hair, squat frame, and smooth, 
rounded features, Pass contrasted sharply with the wiry young Italian researcher ten years his 
junior who was standing before him. Whereas Carbone was easygoing and socially adept, Pass 
had a reputation as being temperamental and abrupt—the short-tempered, persnickety surgeon 
right out of central casting. Neither would have guessed that they would become close 
collaborators and friends. 

Carbone was a junior researcher compared to Pass. Still, the surgeon, characteristically, 
couldn’t resist trying to impress him. He led Carbone out of his laboratory into the hall. Like 
most of the hallways in NIH research buildings, it was crammed with freezers, file cabinets, and 
other equipment, in violation of building codes that for whatever reason go unenforced at the 
NIH. Pass threw open his freezer door, grandly revealing the sixty tumor samples within. As 
Carbone peered into the open freezer, Pass proudly informed the young doctor that he was the 
surgeon who performed more mesothelioma surgeries than, perhaps, anyone else in the world. 



“Well, it doesn’t take much, does it?” Carbone replied cheekily, referring to the fact that the 
freezer contained, after all, not hundreds but only a few dozen samples. 

If Carbone offended Pass, the senior scientist let it go. Something about Carbone was 
compelling. “Although he was cocky, I still felt I had to listen to this guy,” Pass recalls. For the 
next forty-five minutes, Carbone explained his plan. Carbone needed some of Pass’s 
mesothelioma biopsies, he said, because he had a hunch that the disease might be caused by a 
monkey virus, known as simian virus 40, or SV40, that had widely contaminated early doses of 
the polio vaccine, but that had long been considered harmless to human beings. Pass, who had 
never heard of SV40, listened, astonished, as Carbone explained the early history of the polio 
vaccine, what had happened to Bernice Eddy, and his own SV40 experiments with hamsters. 
Carbone told Pass that he wanted look for SV40 DNA in Pass’s human mesothelioma samples, 
using the same sophisticated molecular technique Bergsagel had used, PCR, to extract tiny 
fragments of DNA from the tissue and then amplify and characterize them. Like Bergsagel, 
Carbone would take the amplified viral DNA and further confirm the result by perfonning a 
technique called Southern blot to verify the DNA sequences. 

The more they talked, the more impressed Pass became with Carbone. The young scientist 
was energetic and extremely self-confident, something that Pass attributed to Carbone’s surgical 
patrimony. Pass was also struck by Carbone’s precautionary plans to avoid PCR contamination. 
Carbone planned to extract the tumor DNA in a laboratory that had never been used to 
characterize molecular DNA and then walk the sealed samples across the sprawling NIH campus 
to perfonn the DNA amplification experiments in another laboratory. This would allow him to 
avoid the possibility that any sort of so-called free-floating SV40 DNA from a previous 
experiment might contaminate Pass’s samples, creating a false positive result. And he would use 
disposable test tube racks so that nothing from the PCR laboratory would ever return to the clean 
DNA extraction laboratory. 

When Carbone had finished describing his proposed experiment, Pass realized that the 
implications were potentially significant. Only a handful of viruses had been directly associated 
with human cancers, and none of them were simian in origin. If SV40 was linked to 
mesothelioma in people, might it also cause bone and brain cancers in human beings, as it had 
done in hamsters? What if the monkey virus could spread from person to person? And if the 
virus could cause cancer in human beings, what was one to make of the fact that millions of 
Americans had been exposed to it as part of a government-sponsored vaccination program? Like 
every one of his peers specializing in thoracic cancer treatment, Pass knew that asbestos had 
been identified as the carcinogen that caused mesothelioma. Even though he felt there was no 
reason to doubt that fact, he decided to help Carbone. “He’s got this wild-assed idea,” Pass 
thought to himself, “If it’s true, it’s unbelievable. Even if it’s not, I’m going to get a hell of an 
education in state-of-the-art molecular biology.” 

With Pass on board, Carbone had finally convinced an important scientist that his idea was 
worth pursuing, but he still had to overcome his own lingering doubts. Was it possible that his 
notion was as foolish as so many people around him seemed to think? Would the whole 
experiment be a waste of time and money, as others with more experience predicted? Carbone 
decided to confer with colleagues from within the brotherhood—fellow pathologists who, he 
believed, could give him the benefit of their wisdom and experience. Talking with people was 
his way of working out ideas. He sought out two of the top pathologists in the country, Umberto 
Saffiotti, then chief of the NCI’s Laboratory of Experimental Pathology, and Harold L. Stewart, 
former director of pathology at the National Cancer Institute. Both men listened as he told his 



story. Both men urged Carbone to follow his intuition. “Forget what people tell you,” said the 
ninety-two-year-old Stewart, a widely respected pioneer in the field of experimental pathology. 
“They told me I was wrong all my life. Obviously I did something right to get where I did. If you 
want to do it, you should, or you will regret it.” 

Now Carbone had only one remaining obstacle. He could find no one at the NIH willing to 
assist him with the PCR tests of Pass’s samples. His two postdocs needed to publish to advance 
their careers and were openly skeptical of his hypothesis. They couldn’t risk spending six months 
working on an experiment that was likely to yield nothing, and then have nothing to publish. 
They declined to participate. Like Bernice Eddy thirty years before him, Carbone would have to 
undertake the experiments on his own time and with his own resources, since Levine wasn’t 
going to provide additional funding for the work. Running out of options, Carbone prevailed 
upon his old friend Antonio Procopio, who was a professor of experimental pathology in Italy. 
He had tenure and wasn’t under publication pressure like Carbone’s postdocs. Moreover, he had 
worked for three years at the NIH and was familiar with all the protocols necessary for such an 
experiment. “I asked him if he was willing to do this crazy project with me. I told him I could not 
pay him or his expenses, and that the results would most likely be negative, in which case it 
would be over in two to three months and he could go home,” Carbone recalls. A month later, 
Procopio arrived in Bethesda. “We had no money. He slept in my house for six months, and we 
worked day and night.” 

Carbone had promised Pass he would keep him informed of the experiment results day by 
day. Pass had heard similar promises before from scientists seeking lung tumor samples. More 
often than not, they disappeared with the specimens never to be heard from again. So it was with 
relief on Pass’s part that a few weeks later Carbone burst back into his laboratory to report on 
some preliminary results. Pass, who has since become a proficient molecular researcher in his 
own right, had little knowledge of molecular diagnostic techniques at the time. Carbone threw 
the blot —the typing paper-sized sheet of film showing the SV40 DNA from the first of Pass’s 
samples as a series of black splotches—up on Pass’s light box. 

“Here, look at this!” Carbone exclaimed, obviously electrified by the result. “Isn’t this 
incredible?” At the time, Pass hadn’t the faintest idea how to “read,” or interpret, a blot. But he 
wasn’t about to reveal that to the younger scientist. 

“Wow!” said Pass, as he stared, uncomprehending, at the film that was so exciting to 
Carbone. “Unbelievable!” he added, trying to feign some knowledge of what he was looking at. 

Then Pass had an idea. He knew that in any experiment, there had to be a positive control— 
in this case, a hamster tissue sample from a mesothelioma that had been induced by SV40—to 
ensure that the primers being used in the experiment were able to detect the virus when it was 
present. “Which is the positive control?” he asked. Carbone pointed to an oblong black spot in 
one of the “lanes” on the far right side of the film. Pass could see that the same black splotch was 
present in many of the other “lanes” alongside it. Even to an untrained eye like his, he knew that 
meant that the tumor samples represented in those lanes all had tested positive. Suddenly, the 
scope of the experiment results became apparent. He could see that more than half the tumor 
samples contained SV40. 

“Un-fucking-believable!” Pass howled. 

This time he meant it. 

It turned out that Pass’s samples were loaded with the monkey virus: 60 percent of the 
mesothelioma samples contained SV40 DNA; the nontumor tissues from the same patients were 
negative. The patients suffering from mesothelioma appeared therefore to exhibit the virus only 



in the mesothelioma tumor and not in their normal healthy tissue. This was strongly suggestive 
that the virus was involved in causing the cancer. Of the forty-eight mesotheliomas Carbone 
tested, twenty-nine were positive for SV40 DNA, compared to one out of twenty-eight in 
nonnal-appearing background lung tissue derived from the same patients. Importantly, none of 
the twenty-three nonmesothelioma lung tumors or other tumors Carbone tested was positive for 
SV40 DNA. Moreover, Carbone found that in most of the positive samples he tested, the monkey 
virus was active, producing proteins—suggesting to Carbone that the SV40 was not merely an 
opportunistic “passenger virus” that had found a convenient hiding place in the malignant cells 
but was likely to have been involved in causing the cancer. 

Within seconds of seeing the blot on the light box that afternoon, Pass recognized the 
enonnous clinical ramifications of the experiment result. For years, clinicians confronted with a 
mesothelioma diagnosis could do little more than offer condolences. Surgery and chemotherapy 
might prolong life for a few months, but eventually the day came when Pass had to look virtually 
every patient in the eye and deliver the news that the best Western medicine had to offer was still 
no match for the pernicious malignancy, and that the patient had just a few months, in some 
cases, a few weeks, to live. All of a sudden, there was a chance that might change. The blot on 
the light box in his office provided Pass with a glimmer of hope. It meant a potential new avenue 
for mesothelioma research, and hopefully, one day, an effective therapy, at least for those 
individuals whose mesotheliomas were SV40-associated. If there was a virus at work in causing 
these cancers, there was, at long last, a target for a mesothelioma therapy—a potential bull’s-eye 
for a precisely aimed magic bullet. It might take years to develop, but it offered more hope than 
anything else doctors currently had at their disposal. 

In May 1994, Carbone, Pass, and Procopio published the results of their experiment in 
Oncogene, a leading cancer-research journal. It was the first time that researchers had 
systematically isolated SV40 in human mesotheliomas. In the conclusion of the paper, Carbone, 
the paper’s lead author, proposed that SV40 might be a cocarcinogen with asbestos, somehow 
helping the mineral fiber cause cancer. He also observed that as many as half of the Americans 
diagnosed with mesothelioma each year have no history of asbestos exposure, and he speculated 
that SV40 might be able to cause cancer on its own. In the paper’s final section, he reviewed the 
array of cancers SV40 had caused in hamsters and noted that Bergsagel’s research had recently 
found SV40 in the human version of two such cancers, choroid plexus tumors and 
ependymomas. This was now a third instance. And while the Bergsagel and Garcea paper two 
years earlier had made a passing reference to the early SV40 contamination of the vaccine, 
Carbone was prepared to go a step further, asserting in the conclusion of his paper that the all- 
but-forgotten polio vaccine might cause cancer in human beings. “One must consider,” he wrote, 
“that the increase in the incidence of mesotheliomas over the last thirty years not only parallels 
the expanding use of asbestos, but also coincides with the inadvertent inoculation of SV40 into 
the population when SV40-contaminated kidney cells were used in the preparation of polio 
vaccines.” With that declaration Carbone turned thirty years of scientific dogma on its head and 
thrust himself into the center of a stonn of controversy that was about to erupt all around him. 
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Don’t Inflame the Public 


Carbone’s discovery that SV40 DNA was present and producing proteins in human 
mesothelioma biopsies—and his view that contaminated polio vaccine was involved with the 
tumors—was a direct challenge to thirty years of federal health orthodoxy. He, Pass, and 
Procopio had offered evidence that the virus the government had ignored since 1963 was now 
causing cancer. Worse, they were publishing their results in a major peer-reviewed scientific 
journal. Bernice Eddy’s alarums about SV40 thirty years before had largely gone unnoticed, but 
Oncogene was a widely read, prestigious journal. Scientists from around the world were sure to 
leam of the discovery, and should the mainstream press leam of the new research, it might pose 
some embarrassing questions: Had the federal officials responsible for vaccine safety been 
derelict when they concluded that SV40 contamination of polio vaccine was inconsequential to 
human health? Were government-sponsored polio vaccines in some way responsible for the 
spectacular rise in mesothelioma cancer incidence from near zero in the mid-1950s to several 
thousand cases annually by the 1990s? Perhaps the most disturbing aspect of the whole situation 
was that Carbone had made his discovery in an NIH laboratory, making the finding that much 
weightier. Any public announcement about the discovery would appear to bear the imprimatur of 
the NIH. 

It is common for important new NIH discoveries to be publicized by the respective media 
relations offices attached to each NIH institute, and Carbone had no reason to think his 
experiment would be treated differently. He went to Levine with what seemed a logical request: 
Could he contact the National Institute of Child Health and Human Development media office 
and arrange for news coverage of the study results contained in his forthcoming paper? 
Oncogene had accepted Carbone’s paper in early April and publication was scheduled for May. 
Carbone could arrange to have the media coverage coincide with the appearance of the journal. 
He approached Levine at the end of April, a few days before the magazine was set to appear. The 
two men stood in the NIH parking lot one evening as they were preparing to leave the campus. 
Levine was far more sensitive than Carbone to the political ramifications of the study. Extra 
publicity for this study was not something Levine wanted at all. “Let’s pass,” Carbone recalls 
him saying, that evening. 

Harvey Pass, however, had decided to run the idea by his own superior at the National 
Cancer Institute, Steven Rosenberg, the NCI’s chief of surgery. Each institute at the NIH is 
independent and has its own hierarchy. Just because NICHD didn’t want press exposure, didn’t 
mean that the NCI might not approve of the idea. Like Carbone, Pass felt the discovery was 
significant. Rosenberg agreed, and a few days after Levine turned Carbone down, the NCI press 
office arranged a daylong session of back-to-back media interviews for the following Monday, to 
coincide with Oncogene 's publication date. On the Friday before, Carbone drafted a press 
statement outlining the study results without, he felt, overstating the implications of their 
research. He wanted it to be clear that the findings they had published were preliminary. The 



draft statement, he says, did not even mention SV40’s connection to the polio vaccine. 

On Saturday, Carbone received a call from Levine. He was irate. Levine had received a call 
from his counterpart at the NCI, scientific director Bruce Chabner. Chabner and his boss, Sam 
Broder, director of the entire NCI, were concerned about the planned media event and did not 
want it to go forward. Levine told Carbone that the press event was canceled and that he and 
Pass were not to speak to the media under any circumstances. Instead of appearing before the 
press to discuss his findings that Monday, April 25, Carbone reported to Levine’s office, where 
Levine expressed his views in no uncertain terms. Carbone recounted the events in a letter to 
Pass and Procopio that he wrote later that afternoon: Levine, he said, 


told me that he is worried that the media might exaggerate our findings and alarm the public. For the same reason, he 
ordered me not to talk to the media. For the record, I wanted to have a press statement prepared through one or both of 
the Institutes, and to be able to talk to the media if contacted by them. I also believe that the public and the media have 
the right to ask us any question they wish once our work has been accepted by a peer review journal and that scientists 
should not decide what the media should or should not know ... [Dr. Levine] told me that if I, or Harvey, talked to the 
press, against his wishes, we would be “punished.” He also advised me that if Antonio wants to continue any 
collaboration with the NIH, he should adhere to his request ... 


Acquiescing to Levine’s demands, Carbone promised not to talk to the media. The next day 
Carbone sent a memo to Levine informing him that he had advised Pass and Procopio not to 
discuss the paper. He also asked Levine for some guidance, “written, NIH guidelines not subject 
to personal interpretations” on how to deal with the media. Levine never responded to the 
request. 

Pass was shocked at the uproar, particularly the threat. “I didn’t think you got punished for 
science,” he says. “There seemed to be a hysteria about what repercussions this could cause. 
Why would we be punished for talking about original findings in the laboratory?” Pass was in his 
eighth year as head of the Thoracic Oncology Section. In his mind, the association of SV40 with 
mesothelioma was one of the more exciting lung cancer studies to be published in his tenure at 
the NIH. “I thought this was incredibly novel data—to actually have a virus that was associated 
with a tumor that had never before been associated with this tumor. I thought this was a 
phenomenal thing that was going to reinforce, again, the type of science that is done at the NCI.” 
Pass also felt that fears about what might occur at the press conference could have easily been 
addressed. “At scientific meetings when you have somebody junior talking about their findings, 
you sit down and go over the presentations with them and you say, ‘They’re going to ask you 
this, what are you going to say?”’ Pass observes. “If they were concerned about our ability to 
communicate, they could have said, ‘Okay, this is a very important press conference. Let’s go 
over some guidelines.’ There was none of that. It was: ‘You’re not going to talk about this and 
we’re going to handle it.’” 

Carbone was also upset, not only about losing the opportunity to speak publicly about his 
research, but by Levine’s treatment of him. Levine had been a mentor, giving Carbone a 
laboratory of his own and helping guide his research priorities. He hadn’t been overly supportive 
of the SV40 work, but he hadn’t tried to hinder or discourage Carbone, either. He had already 
told Carbone that he could follow up on the SV40 question if he wanted to, even though it might 
not be a great career move. And, Carbone thought, Levine’s desire to have his name on the 
Oncogene paper was a clear sign that his boss endorsed the findings. Suddenly Levine was 
toeing the NCI line with what Carbone felt was a belligerence that he had not seen in Levine 
before. “Arthur was not a friend anymore. He was very angry, very upset,” Carbone recalls of 
their interaction at the time. “He told me that if anyone talked to the press it was going to be him 



or the scientific director of the NCI. It was not going to be me or Harvey Pass. And I told him, if 
somebody talks to the press it was going to be me. Because nobody talks to the press about my 
data. And that’s more or less how we left each other.” 

Levine defends the decision to cancel the news conference on the basis of three concerns. 
One was that Carbone and Pass’s findings might have been due to contamination. “Although I 
had gone over the data endlessly, to the point where I felt comfortable with the publication of the 
Oncogene paper, there was still in my mind the nagging possibility that those findings were due 
to contamination, since this was a laboratory that had used SV40 extensively and in fact was still 
doing so,” Levine says. “I was reassured by the fact that some specimens had been dealt with in 
Antonio Procopio’s lab [in Italy, where some of the experiments had been repeated], which I was 
told had never used SV40,” but Levine still felt independent confirmation of the experiment was 
warranted. Levine also worried that Carbone had a touch of the “scientific evangelist” about him. 
“I was concerned that in a press conference he would be hyperbolic. The press, particularly the 
untutored and unsophisticated press, might have made more of the data than I thought was 
indicated at the time.” As for the threat to punish anyone who did talk to the press without his 
pennission, Levine says, he does not recall making a threat and that it is not his style to get 
angry. “I’m a devotee of Joe Kennedy Senior,” he says. “Don’t get mad, get even.” 

But the nub of Levine’s concerns seems to have been that Carbone’s research would reflect 
negatively on the polio vaccine. Levine says he and his NCI counterparts were concerned that 
publicity about the study would “inflame” the public’s view of vaccines. “To have inflamed the 
public—made the public anxious about vaccines in general—would have meant that children to 
some extent would have gone without being immunized against infection that can harm and even 
kill them. So our public responsibility was profound,” he says. 

Evidently that responsibility included squelching publicity of a discovery linking SV40 with 
cancer. Even though Carbone’s research implicated the Salk vaccine, which had not been used 
for decades—and even though Carbone was focused on SV40 and less inclined to talk about the 
polio vaccine—it seemed, once again, that official federal policy had not changed since the 
1960s: Bad news about the polio vaccine was not going to be shared with the public. It had been 
thirty-four years since Bernice Eddy had approached her NIH superiors with the results of her 
hamster experiments. Back then, rather than engage in a discussion with her concerning the 
scientific merit of her experiments, they had ordered her to keep quiet. Now Carbone had been 
subjected to a similar gag order, this one emanating from high up within the federal health 
bureaucracy. It was as if the ghosts of Joe Smadel and Roderick Murray had returned to stalk the 
halls of the NIH, and were, once again, guiding federal health policy. 

Despite Levine’s threats—and despite Carbone’s promise to adhere to his boss’s wishes— 
Carbone did speak to a journalist about the Oncogene paper. In late May of 1994, a reporter from 
the British science journal New Scientist interviewed Carbone. She wrote an article about the 
research results entitled: “Mystery Virus Linked to Asbestos Cancer.” In the interview, Carbone 
was careful to minimize the implications of his research, saying much more work needed to be 
done. “We do not know where the virus came from, we don’t know if it’s [authentic] SV40 or a 
related one, or even whether it is responsible for the tumor,” he told the New Scientist. The 
article emphasized that Carbone’s primary interest was in what his discovery might mean for 
fighting mesothelioma: “Carbone is less concerned with the origin of the virus than its potential 
to make mesothelioma treatable.” It noted that Carbone thought attacking the large T-antigen 
was a potential therapy. “We have a target here and we can try to develop some kind of 
strategy,” he told the journal. Curiously, Levine never reacted to the New Scientist article. 



Perhaps he felt the article was relatively insignificant. A report about SV40 and human cancer 
appearing in a smaller foreign journal was of little consequence; preventing that same kind of 
report from appearing in mainstream American media was far more important. 

After the Oncogene paper appeared, Carbone began to make the rounds of scientific 
conferences to present his new research. He discovered that cancer specialists were not easily 
persuaded that SV40 was a possible human carcinogen. Brooke Mossman, director of the 
Environmental Pathology Program at the University of Vermont, remembers attending a 
conference of lung cancer experts in Paris in the spring following the publication of Carbone’s 
Oncogene paper. Mossman is one of the world’s foremost asbestos researchers; she is credited 
with identifying the mechanisms by which asbestos disrupts a series of interrelated cellular 
pathways within mesothelial cells, causing the cells to turn cancerous. Carbone attended the 
conference and made a presentation summarizing his paper. He was not particularly well 
received; the audience’s response was, by and large, dismissive. Asbestos caused mesothelioma; 
that was a fact. The notion that a monkey virus might be the culprit was unbelievable, even 
bizarre. 

After his presentation, Mossman sought out Carbone and offered him encouragement. She 
was intrigued by Carbone’s mesothelioma research even if it challenged the accepted view of the 
disease’s etiology. The opposition to his finding was, she felt, not based particularly on sound 
scientific reasoning but motivated by resistance to any finding that threatened the orthodox view. 
Everyone seemed to have a stake in blaming asbestos for the cancer’s origin. “What made it 
controversial,” she says of the early reaction to Carbone’s theory, “is that people thought for 
years that only asbestos causes mesothelioma. That’s a very attractive hypothesis for workers 
and for the asbestos abatement industry, because you can blame every cancer on asbestos 
exposure and somebody’s responsible for that. This is a new mechanism. It’s a novel hypothesis. 
And that is very unattractive to lawyers, to litigation, to the asbestos removal industry.” Since 
that conference, Mossman has continued to be an important supporter of the view that SV40 is 
capable of causing mesothelioma in humans, especially in the presence of asbestos, consulting 
with Carbone on his studies of how the two carcinogens may work together to cause the cancer. 

H= 

In Mossman, Carbone had won his first important scientific ally outside government circles, but 
back in Bethesda little had changed. In the spring of 1994, shortly after the publication of the 
Oncogene paper, Carbone was summoned to a meeting in Pass’s office with three scientists, two 
of whom were employees from another section of the NCI called the Viral Epidemiology Branch 
(VEB). 

The VEB was a group of about ten researchers. It was contained within a much larger 
division of the NCI, the Division of Cancer Epidemiology and Genetics, which was headed by 
Joe Fraumeni. The mission of the Division of Cancer Epidemiology and Genetics was to trace 
the possible genetic origins of cancer and the prevalence of cancers within certain populations. 
As a novice epidemiologist, Fraumeni had cut his teeth on SV40, but prior to the spring of 1994, 
his division had never researched the connection between SV40 and human cancer. Now, 
coincident with the publication of Carbone and Pass’s Oncogene paper, his NCI branch was 
keenly interested in the monkey virus, and the VEB was primed to pursue the topic. The 
ostensible purpose of the meeting in Pass’s office was to discuss collaborations between Pass and 
Carbone with the VEB on future SV40 research. 

One of the VEB scientists who sat in Pass’s office that day was James Goedert, a career 



Public Health Service veteran. Goedert’s title was that of “tenured senior investigator,” putting 
him on a par with Pass within the NIH hierarchy. Goedert has worked at the NCI for two of the 
three decades he has spent as a medical doctor. Thin and erect, with finely honed features and a 
carefully trimmed mustache, he looks and acts like he belongs in the crisp, military-style PHS 
uniform which he wears to the office for special occasions. In addition to being a medical doctor, 
Goedert is an epidemiologist. His subspecialty is the study of the epidemiology of diseases 
caused by two well-known viruses: HIV, which causes AIDS, and human papilloma virus, or 
HPV, which can cause genital warts and cervical cancer. The second VEB scientist was Howard 
Strickler, Goedert’s protege. Like Goedert, Strickler is a medical doctor and an epidemiologist. 
Lanky and balding, given to oversized suits and the occasional earring, Strickler speaks 
assertively and authoritatively. Strickler had joined the NCI in 1991. Like Carbone he was 
classified within the NIH hierarchy as a “staff fellow,” a junior-level scientist. 

Keerti Shah, the third scientist, was not a government researcher but a senior scientist at the 
Johns Hopkins University School of Public Health and Hygiene in Baltimore. Goedert and 
Strickler had asked Shah to attend because of his experience with SV40. Shah, who was bom in 
India, had spent a number of years in the late 1960s examining various populations in India to try 
to determine whether people living near rhesus monkeys had higher levels of SV40 antibodies in 
their blood than those in other populations. His principal distinction was as author of a crucial 
1976 survey on the state of SV40 research to that time. Much of the survey reviewed the history 
of SV40 contamination of vaccines. Shah’s estimate was that 98 million Americans had been 
exposed to SV40-contaminated vaccines between 1955 and 1961. Shah concluded that anyone 
bom between 1941 and 1961 had a high risk for exposure. Shah’s study, which was funded by 
the NIH, had become the basis for a number of assumptions about how many people and what 
regions of the country had received SV40-contaminated polio vaccines. Shah’s own conclusion 
in 1976 was that all the existing studies on SV40’s relationship to human cancers had been 
“limited” and were “not sufficient to exclude” the possibility that the vims was responsible for 
human disease. In particular, he felt that there was a need for comprehensive, long-term 
epidemiological follow-up of SV40-exposed populations—something that still had not occurred 
as of 1994, nearly twenty years later. 

After the introductions were completed, the five men squeezed into Pass’s tiny office began 
to discuss the Oncogene paper. It quickly became apparent to Carbone that Shah and the two 
VEB scientists were skeptical of his experiment’s results. Shah told Carbone and Pass that he 
had been unable to find SV40 in tumor samples that he had examined in his past research. 
According to Carbone, Shah suggested that perhaps the Oncogene study findings were a result of 
contamination of Carbone’s samples with SV40 DNA that was still in the laboratory from 
previous cancer experiments. In Shah’s view, even if minute quantities of the vims remained 
anywhere in the laboratory, all of Carbone’s samples could have been contaminated—meaning 
the only thing Carbone had detected in Pass’s tumors was false positives. 

Carbone explained the careful protocol he and Procopio had employed to prevent just that 
sort of contamination, notably the decision to prepare and seal all samples in a laboratory that 
had never been used for SV40 research. He noted that if the samples had been contaminated, his 
negative controls would also have tested positive, and that they had not. Anxious to reinforce his 
point, Carbone opened a notebook and began to leaf through it, showing the original PCR data to 
Shah. “Shah was nice,” Carbone remembers, but the Indian scientist rebuffed his efforts to show 
him the lab data. Shah, Carbone says, insisted that if the vims was really present it should be 
detectable by Southern blot. 



Southern blot is a precise and reliable viral identification technique which predates PCR, but 
it has a serious drawback. Unlike PCR, Southern blot is an all-or-nothing proposition. If a 
scientist were searching for signs of a virus in a tumor and happened to pick a few cells for 
Southern blot analysis that contained very little virus, the technique might fail to detect it. PCR, 
on the other hand, can find minute fragments of viral DNA in a tumor and then amplify the 
fragments many millions of times, ensuring that the scientist has a large enough quantity for an 
accurate analysis. In modern laboratories, this is the point at which Southern blot is used—to 
precisely identify the virus recovered following the PCR portion of the investigation. This 
protocol was the one Carbone and Procopio had followed to confirm the presence of SV40 in 
Pass’s tumors: PCR amplification to isolate the virus followed by Southern blot confirmation 
(followed by DNA sequencing to definitively confirm that the viral DNA matched the known 
genomic fingerprint base pair for base pair). 

Carbone thought that Shah’s preference for Southern blot over PCR was scientifically 
anachronistic, but at least Shah had extensive experience with SV40. On the other hand, Strickler 
and Goedert, who were also skeptical of his and Pass’s SV40 findings, had no experience with 
the virus, epidemiologically or otherwise. Carbone felt the pair was unqualified to evaluate his 
laboratory technique. Neither was a virologist or molecular pathologist, and both were unfamiliar 
with the ins and outs of viral identification in a laboratory setting. And while Goedert had many 
research projects under his belt, Strickler’s scientific experience was limited. Prior to 1994, he 
had published only one peer-reviewed research paper, a study of HIV in drug users. In contrast, 
Pass had published more than a hundred peer-reviewed papers by this time and authored more 
than thirty textbook chapters. Carbone had authored ten peer-reviewed papers (the Oncogene 
paper was his eleventh), with another dozen and a half shorter research treatments (known as 
“abstracts”) to his credit. Carbone had also written two textbook chapters by 1994; Strickler 
wrote his first in 1997. 

After their critique of Carbone and Pass’s paper was finished, Strickler and Goedert proposed 
that Carbone and Pass collaborate with them on an elaborate study to “better understand the 
implications,” as the pair termed it, of the SV40 findings in Pass’s human mesotheliomas. They 
had two interrelated experiments in mind. In the first one, they would try to determine which 
techniques would best identify SV40 antibodies in human blood. The second part of the 
experiment called for employing the antibody assay technique that had been deemed most 
sensitive to engage in a massive effort to test for SV40 in blood samples collected from dozens 
of mesothelioma patients and their closest relatives. Goedert and Strickler said that from this 
experiment they hoped to detennine whether the virus was being transmitted person to person 
within families of SV40-infected mesothelioma victims. 

The study’s design, however, glossed over a major shift in responsibility for this new avenue 
of SV40 research. The VEB—despite Goedert’s and Strickler’s limited expertise in SV40 
research—would be very much in charge; Pass and Carbone would be relegated to supporting 
roles. They would not have the final say in determining which antibody techniques worked best 
in pinpointing the presence of SV40 and would have no input in picking the subjects and controls 
for antibody testing. In both studies, Strickler and Goedert would be responsible for final 
analyses of all experiments and preparation of the study for publication. They also would 
interpret the data and write the conclusions. As for Shah, his role in the experiment would be to 
test some of Pass’s mesothelioma samples and see if he could find any SV40 in them in his Johns 
Hopkins lab. Shah would also be given blood samples which came from patients with tumors 
that Carbone and Pass had determined contained SV40, so that he could look for evidence of 



SV40 infection in the blood. 

After some consideration, Carbone and Pass decided to accept the VEB proposal. True, their 
roles were limited and their collaborators did not seem to believe the mesothelioma study they 
had just published, but the truth was, as they both knew, that in science findings must be 
independently reproduced before they become accepted. Moreover, even with a mountain of 
molecular biological evidence that finds a virus again and again in a cancer, some skeptics 
contend that until one can show through epidemiological studies that exposure to the virus 
equates to increased cancer incidence, there is no proof that the virus is actually involved in 
causing the cancer. Here were two epidemiologists who seemed interested in pursuing this line 
of research with respect to SV40 and mesothelioma. 

Within weeks Carbone and Pass began to reconsider the wisdom of their decision. First, Shah 
reported back that his laboratory had been able to identify SV40 antibodies in only one of the 
blood samples that Pass had provided, raising doubts in Carbone’s and Pass’s mind about his 
laboratory technique. Then, about two months after the initial meeting, the New Scientist ran a 
follow-up article to its May report about Carbone’s Oncogene paper. The July 2, 1994, article 
was entitled: “U.S. Acts Fast to Unravel Viral Link to Cancer.” It announced that “a major 
investigation is to be launched by government researchers in the U.S. into the apparent link 
between a virus and the cancer, mesothelioma.” 

The article provided some background about mesothelioma and Carbone’s mesothelioma 
study findings—which was all well enough—but then came its penultimate sentence: “Howard 
Strickler and James Goedert at the National Cancer Institute are to head the new studies.” When 
Pass read the sentence, he hit the roof. If the VEB scientists thought they were going to take over 
the research that he and Carbone had begun, they had better think again. Shah couldn’t detect 
SV40 antibodies in the blood samples from patients that Pass had already determined were 
infected with the virus; and the two VEB scientists—and Shah—were openly skeptical about the 
presence of SV40 in human mesotheliomas. Why should he and Carbone assist them in trying to 
usurp their area of research? He withdrew his offer to share his specimens and dropped out of the 
experiment. Pass instead resolved to leam PCR and try to replicate the Oncogene experiment 
himself by looking for SV40 DNA using brand-new mesothelioma specimens. He completed this 
study successfully, publishing it in 1998. 

Coincident with Pass’s decision to withdraw from the collaboration with the VEB, Carbone 
had decided to leave the NIH. He was living with his future wife, Beth, and wanted to remain in 
the United States, but he was worried about his future. The encounters with NIH higher-ups 
about the press conference had confirmed his feeling that his wisest career move was to leave 
Bethesda. “They strengthened my resolve that in this world you need to be totally independent. 
You do not depend on the good mood of other people,” he says of the incident. For true 
independence, Carbone realized that he needed, in addition to his medical license, the same 
board certification in pathology in the United States that he had obtained in Italy. That way, if it 
should ever come to pass that he couldn’t find work as a researcher, he could practice medicine. 
Certification as a pathologist would also allow Carbone to perfonn and bill for pathology 
services, making him that much more valuable to a medical school or cancer institute. 

In July 1994, Carbone left the NIH for the University of Chicago to complete his pathology 
residency so he could become board certified in the United States. Soon afterward, Pass also left 
the NIH, moving to Detroit to assume the position of professor of surgery and oncology at 
Wayne State University and chief of thoracic oncology and associate director for clinical 
research at the Barbara Ann Karmanos Cancer Institute. 



The departures of Pass and Carbone did little to faze Goedert and Strickler, however. Soon 
after Pass walked out of the collaboration, the two VEB epidemiologists embarked on another 
SV40 plan, one with an entirely different agenda. Instead of an epidemiological study to see if 
they could measure the spread of SV40 among mesothelioma patients and their families, they 
decided to conduct a full repeat of the Pass and Carbone experiment—probing human 
mesothelioma samples for the presence of SV40 using PCR. By late summer 1994, Strickler and 
Goedert had finalized the design of their new study. 

Because Pass was no longer providing them with tumor samples, the pair had been forced to 
locate another source of mesothelioma samples, the Anned Forces Institute of Pathology. But 
unlike Pass, who had an extensive collection of fresh-frozen tumor samples, the only 
mesotheliomas the Armed Forces Institute of Pathology was willing to make available in any 
quantity had been preserved in paraffin wax—a difference that would prove to be crucial. 
Moreover, because Strickler and Goedert had no experience in performing the PCR analysis or 
other viral identification work on the mesothelioma samples themselves, they would instead 
“contract” with Shah’s laboratory to perform all the molecular work. To complicate matters 
further, Shah, who had already expressed doubts about the efficacy of PCR, would not perform 
the PCR work himself, but would relegate this most critical task to a technician in his laboratory. 

With the study’s rather unique protocol in hand, the three scientists began this second 
mesothelioma survey. Nine months later, on May 15, 1995, Goedert reported on the results in a 
memo to one of his superiors within the Division of Cancer Epidemiology and Genetics. Shah’s 
laboratory, he said, had tested 50 mesothelioma samples from the Armed Forces collection but 
could not find any SV40 DNA sequences in a single one of them. Shah had also tried testing 
blood samples obtained from thirty-five mesothelioma patients that, according to Goedert’s 
memo, Pass had said should contain SV40 antibodies up to 50 percent of the time. Shah had 
obtained positive results in only three of the thirty-five mesothelioma blood samples. Shah had 
also examined the blood from thirty-five patients with a bone cancer known as osteosarcoma, 
which had been linked to SV40 in hamster experiments, including Carbone’s. Again, the results 
were poor. Only one of the thirty-five osteosarcoma blood samples tested positive for the virus. 

Although Shah had been unable to find SV40 in any of the Armed Forces specimens, he had 
detected SV40 at least once during the experiment. One of Carbone’s original mesothelioma 
biopsy samples, which Carbone had reported tested positive the previous year, had also tested 
positive for SV40 in Shah’s lab. This seemed to provide some confirmation for the results that 
Carbone and Pass had published in their Oncogene paper. Goedert, however, omitted this salient 
point entirely in his report to his superior, failing to even mention this one positive biopsy. 
Shah’s lab had also found SV40 in an osteosarcoma sample provided by Carbone. This, too, was 
not mentioned by Goedert in his memo. Instead, he recounted his and Strickler’s “concern about 
possible contamination” of Carbone and Pass’s laboratories as an explanation for the original 
positive findings. Indeed, the claim that laboratory contamination lay behind all positive SV40 
findings in human tumors soon became de facto government policy. 

Goedert concluded his memo by stating that he hoped to “summarize the negative ... data 
from the mesothelioma study for publication, perhaps as a letter to the New England Journal oj 
Medicine .” (It would be a full year—June 1996—before the VEB study was printed. It did not 
appear in the New England Journal of Medicine as Goedert had originally hoped, but in a lesser- 
known journal called Cancer Epidemiology, Biomarkers and Prevention .) He added that now 
that this study was completed, “I do not expect SV40 to become a major focus of VEB research.” 

For anyone in Bethesda who had worried about how to respond to the findings of SV40 in 



human mesotheliomas by Carbone and Pass, Strickler and Goedert had delivered a ready-made 
present, all tied up and neatly wrapped. The two government scientists, with no experience in 
performing laboratory virology studies and no familiarity with SV40, had teamed with Shah, a 
scientist who doubted SV40 could be reliably identified with PCR. They had looked for SV40 in 
human mesotheliomas and found it absent. They had searched for evidence of SV40 in the blood 
of victims of cancers supposedly associated with SV40, and it was hardly ever there. There was 
now a direct contradiction to Carbone’s Oncogene paper—a government study, with the 
authority of the entire NIH behind it, stating that there was no demonstrable connection between 
SV40 and human cancer. 

Over the next several years, more and more independent laboratories around the world began 
to find SV40 in human tumors, but this lone negative study by Goedert, Strickler, and Shah, 
became the linchpin of federal efforts to cast doubt on SV40’s association with human cancers. 
Should someone assert there seemed to be an awful lot of labs recovering the simian virus from 
human tumors, a federal spokesperson could always cite the VEB work and say, “Not necessarily 
so.” For example, a 1999 consumer fact sheet from the Centers for Disease Control called 
“Questions and Answers on Simian Virus 40 (SV40) and Polio Vaccine” tackled the thorny issue 
of increasing reports of the simian virus in tumors this way: “Recently some researchers 
identified SV40 virus in the cells of some rare human cancers using modern techniques. 
However, other scientists have not been able to validate these findings and have not found the 
virus in similar cancers.” 

At the time the CDC prepared the fact sheet, more than two dozen published studies from 
more than fifteen different laboratories had found the monkey virus in human cancers. The only 
published negative study was the one performed by Strickler, Goedert, and Shah. Yet a casual 
reader would assume from the CDC phrasing that there had been many such studies and that they 
nullified all the positive ones. For the rest of the decade and beyond, the CDC and other health 
policy makers would employ the same strategy. Despite a tenfold difference between the number 
of positive and negative studies connecting SV40 with human tumors, they would cite the 
“inconsistency” in studies, successfully obscuring the fact that they were relying on a tiny 
number of mostly VEB-sponsored negative studies to contradict the multitude of positive studies 
produced in independent laboratories around the world. 

Any comfort that federal health officials may have derived from Strickler and Goedert’s 
negative mesothelioma study was, however, short-lived. In the same May 1995 memo in which 
Goedert reported on the VEB study, he stated that there was another positive SV40 study in the 
offing. This one was coming from the laboratory of the highly respected SV40 expert Janet 
Butel. As far as federal health officials were concerned, this was a most unwelcome 
development. 
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A Call to Turn Aside the Dogma 


Janet Butel has been a constant presence at Baylor University’s College of Medicine since 
1963, rising in stature from a graduate student to head of the Department of Molecular Virology 
and Microbiology. Butel, who is in her sixties, has the appearance of a favorite grandmother, 
with comfortable eyeglasses and blond hair styled in a short, hair-sprayed fashion. She speaks 
calmly and deliberately. Butel’s reputation as a virologist transcends even the political 
boundaries that separate those who support SV40 research from those who oppose it. Mention 
her name to a senior federal health official in Bethesda—even one who is skeptical of SV40 
findings—and he or she will respond in respectful tones. Among her peers, Butel is kn own for 
her reliability. Experiments emanating from her laboratory are assumed to be careful and 
thorough and her conclusions completely documented. She has an equally strong reputation as a 
teacher and administrator. Listening to her present a paper at a scientific conference, it is easy to 
imagine how she has successfully guided countless struggling graduate students and medical 
doctors through the intricate world of molecular virology during her four decades at Baylor. 

Still, her first love is research. Over the years, she has examined how the normal biochemical 
activity of certain viruses can lead to disease and tumors within “host” organisms. She has 
worked with adenoviruses, mouse mammary viruses, and mouse polyoma viruses. But her 
enduring focus has been the biochemistry of SV40. She published her first paper on the subject 
in 1964, one year after she arrived at Baylor. Today she is regarded as one of the leading SV40 
experts in the world. Even after forty years, her enthusiasm for the subject is unmistakable; she 
can spend hours expounding on the science of SV40 with a level of clarity and precision unusual 
even in the world of pedagogy. 

Butel was bom in 1941 in Overbrook, Kansas, a prairie town astride the old Santa Fe Trail on 
U.S. Highway 56, about twenty-five miles south and east of the state capital, Topeka. Overbrook 
was, and still is, a small farming community. (The population was six hundred when Butel was 
growing up; four decades later it has yet to top a thousand.) Butel was born and raised on a farm, 
and fanning had been a family occupation for several generations. As a youngster, Butel 
attended a one-room schoolhouse with ten students. It was at the local high school (twenty-five 
students were in her graduating class) that she was first exposed to science in chemistry classes. 
She recalls finding it “stimulating” and “challenging.” After high school, Butel elected to stay 
relatively close to home, attending nearby Kansas State University in Manhattan, the same 
college at which her mother had studied architecture and engineering several decades before. 
(Butel says her mother was the only female student at Kansas State at the time.) While taking a 
bacteriology course, Butel fell in love with virology. “I was enchanted,” she says, recalling that 
she was especially intrigued that viruses, while seemingly not “alive” in a classic biological 
sense, were nonetheless an entire class of discrete organisms. “I just thought they were the most 
fascinating things I had ever heard of.” 

Butel graduated summa cum laude from Kansas State in 1963 with a degree in bacteriology. 



Encouraged by some of her professors to take advantage of her scientific talents and attend 
graduate school, she elected to specialize in viruses. There were two possible choices for her at 
the time; one was at St. Louis University, which had the advantage of being relatively close to 
home in neighboring Missouri; the other was hundreds of miles away in Houston at Baylor 
University. The fact that one of her brothers, now an engineer, was in Houston at the time led 
Butel to Baylor. 

When Butel arrived at Baylor, the virology department was headed by Joseph Melnick, one 
of the preeminent virologists of his day. A towering figure in the world of polio vaccine research, 
Melnick was considered one of the fathers of the polio vaccine because of his contributions to 
the science of polio and his role as an expert advisor on vaccine policy beginning in the 1950s. 
Soon after the discovery of SV40, Melnick obtained some samples of the virus from Maurice 
Hilleman, one of the two scientists who had originally isolated it. Samples in hand, Melnick went 
on to make important contributions to the early understanding of SV40. In 1962, for example, he 
published the first research to demonstrate that children who took SV40-contaminated oral polio 
vaccine were excreting live SV40 for weeks afterward—a finding that must have come as a 
shock to Albert Sabin, who had insisted since 1960 that if there was any SV40 in his vaccine it 
was being ingested and passed harmlessly through the digestive tract without ever multiplying 
and causing human infection. Melnick also demonstrated that monkeys could pass SV40 
infections among each other through urine, suggesting that the kidneys were a natural reservoir 
of the virus. The SV40 strain that Hilleman gave Melnick was eventually sequenced by Baylor 
researchers and became known as the Baylor strain. Although Melnick himself devoted little of 
his own time to SV40 research after the early 1960s, his laboratory soon became famous for the 
quality of its work on SV40, cranking out study after study on the virus and how it worked in cell 
cultures and in animals. After she arrived at Baylor, many of those studies bore Butel’s name. 

By the end of the 1980s, Butel, who succeeded Melnick as head of the department, had 
coauthored more than a hundred virology papers, more than half of them concerning SV40. She 
had verified that SV40 caused cancer in rodents and was deeply involved in research that 
examined how it did so, yet, like most other SV40 experts of the day, she had failed to make a 
connection between the simian virus and human disease. This, even though throughout the 1970s 
and 1980s, the virus was being spotted in some unusual places. 

In 1972, for example, a young Johns Hopkins University neurologist, Leslie Weiner, reported 
in the New England Journal of Medicine that, using antibody tests, he had isolated SV40 from 
the brains of two patients with the demyelinating disease, progressive multifocal 
leukoencephalopathy (PML). Weiner’s results appeared to be a dramatic breakthrough, but his 
paper was greeted with widespread skepticism by the experts in the field. They said that he was a 
victim of his inexperience. Either he had confused the simian virus with one of the two human 
polyoma viruses, BK and JC, or, more likely, his lab was contaminated with stray bits of SV40 
that had found their way into his PML samples. Weiner repeated the experiment three times, at 
one point essentially cleaning his lab from top to bottom to eliminate any possibility of 
accidental contamination. Each time he got the same results, but each time he encountered the 
same disbelief. Discouraged, Weiner dropped the subject entirely and never again investigated 
the possible relationship of SV40 to PML or to any other human brain disorder. (Ironically, 
Weiner’s findings of SV40 in the brains of PML patients have been duplicated several times, 
including as recently as 2001.) 

After Weiner’s 1972 New England Journal of Medicine article, there were a few other odd 
SV40 sightings in human cancers—a melanoma, some bladder cancers, and a half-dozen studies 



that linked the virus to human brain tumors, including meningiomas, a frequent, but usually 
nonfatal brain cancer, ependymomas, and glioblastomas, a tumor of the nonneuronal tissue of the 
brain. But reaction to these studies from the virologists who worked with SV40 everyday in the 
laboratory was the same disbelief that greeted Weiner’s 1972 PML paper. The studies were 
reported by scientists with no established background in the field—perhaps the findings were the 
result of confusion, contamination, or poor laboratory technique—and the studies were by and 
large never replicated. There was little reason to lend them much credence. Not linking SV40 to 
human disease had become “good science,” just as not worrying about simian viruses in a 
vaccine had been “good science” when Salk, Sabin, and other vaccine pioneers were perfecting 
the polio vaccine. “I kind of ignored them like everyone else,” Butel says of the early SV40 
reports. 

Beginning in 1990, however, Butel’s attitude toward the possibility that the simian virus 
could be involved in human disease underwent a dramatic shift. That year, Bob Garcea 
approached her about the Bergsagel experiment that he was supervising. Garcea was a longtime 
acquaintance; like Butel, he was one of the “old SV40 crowd,” as she puts it, and therefore had 
the qualifications to research the virus. When Garcea told her that Bergsagel had found SV40 in 
his human brain tumor samples, she was intrigued. Garcea was anxious to come up with another 
way to confirm Bergsagel’s results and asked Butel if she could arrange for Milton Finegold, a 
pathologist at Baylor, to perform additional tests on the tumors in order to determine whether the 
SV40 was actively expressing proteins. Using antibodies Butel had created against SV40’s T- 
antigen, Finegold tested eleven of Bergsagel’s SV40-positive tumor samples. He found that in 
seven of them, large T-antigen was actively being formed in the tumor cells. This was a strong 
indication that the virus was not merely a “passenger”—using the tumor cells as a convenient 
hideout—but might actually be having an effect on the cells. In 1992, when Bergsagel’s paper 
was published in the New England Journal of Medicine, Butel and Finegold were both listed as 
contributing authors. 

Bergsagel’s study, exciting as it was, raised a critical question: What exactly had he found in 
the brain tumors—an SV40 variant or an entirely new virus? Viruses commonly have many 
different strains. Poliovirus, for example, has a few disease-causing varieties and many dozens 
that are harmless. Human papilloma virus has more than one hundred different strains, only a 
few of which have been associated with cancer. The same genetic variety exists within SV40 
viruses. In 1978, the DNA of one of the SV40 viruses that Sweet and Hilleman had originally 
isolated in 1960 had been sequenced in its entirety. Now known as “776,” it was considered to be 
the reference strain, or standard, against which all other SV40 viruses were measured. Scientists 
since had described several SV40 variants, including the Baylor strain, but none differed so 
dramatically from 776 that they could be classified as anything other than authentic SV40. They 
were, therefore, all the same virus that had originally come from monkey kidneys. 

Whether this was true for Bergsagel’s viruses was unknown. Bergsagel had used PCR to 
amplify sections of SV40 that coded for large T-antigen and then had run his DNA sequencing 
tests on these fragments. PCR is designed only to amplify such representative portions of a virus 
and not an entire virus. Except for T-antigen Bergsagel had not looked for other regions unique 
to SV40 DNA. Was it possible that the virus he had discovered was actually a genetic 
recombination between SV40 and one of the human polyoma viruses, BK or JC? Could his virus 
have coded for SV40’s large T-antigen, but otherwise been different? If so, that would mean that 
Bergsagel had not found the SV40 that had been isolated from monkeys and contaminated the 
polio vaccine, but a chimera—perhaps a part-monkey and part-human virus. Or maybe it was 



simply a new, unknown human polyoma virus that had many similarities to SV40. No one would 
really know until his tumor isolates were studied in much more detail. 

Butel was now interested in fully characterizing Bergsagel’s virus. She decided to reexamine 
Bergsagel’s brain tumor samples for herself. The first task was to repeat BergsageTs 
experiments. A medical resident working in Butel’s laboratory had been assigned the job of 
preparing PCR primers; the very first step was to prepare the necessary PCR controls. Scientists 
who use PCR to screen for the presence of a virus in tumor samples routinely set up both 
negative and positive PCR controls as a precaution to ensure that their results are genuine and 
not the result of artifact—or false in some way. A common negative control is water, or some 
other substance known to be negative for the virus. If a known negative control, such as water, 
tests positive, it is an indication that the laboratory is contaminated and that the PCR results on 
the tissue sample cannot be trusted. Confronted with such a result, the scientist would scrap the 
experiment and start over again. Scientists also run positive PCR controls. They test tissue 
samples known to be positive or that have been deliberately spiked with high levels of the virus. 
This helps them ensure that the primers they are using are sensitive enough to detect any virus 
that might be present in the tumor sample. Butel’s medical resident was having difficulty getting 
the positive controls to work. It seemed that no matter how many times he ran the PCR reaction 
on his spiked samples, he found nothing. Until he worked out this glitch, he couldn’t proceed to 
test the actual tumor tissue samples. Eventually, his study period ended in the laboratory and he 
departed. 

Butel’s experiment might have stalled at this point were at not for the expertise of a 
postdoctoral student named John Lednicky, who arrived in Butel’s laboratory in 1992. Tall and 
athletic, with a receding hairline that is offset by a small goatee, Lednicky is an outdoors 
enthusiast, an expert scuba diver, and an avid soccer player. But he is also a virologist’s 
virologist. “John is the only person I’ve ever met who can look at a series of DNA base pairs on 
a piece of paper and without even checking it against a key recognize exactly what section of 
viral code he is seeing,” says Carbone. “It’s like he’s got a computer chip in his brain. It’s 
absolutely amazing. He looks at the sequence—ATTGG etc.—and he can tell you what virus it 
is, what strain it is, what variant of the virus it is, what region of the genome it is. Really, I’ve 
never seen anything like it.” 

Lednicky had graduated from the University of Texas at Austin with a Ph.D. in microbiology 
and already had extensive experience with polyoma viruses. He was interested in the DNA 
transcription and replication of polyoma viruses—how they reproduce themselves and transfer 
genetic information to an RNA messenger molecule—and was attracted to Butel’s lab by the 
prospect of exploring the biochemical properties of the large T-antigen. He was an expert in 
PCR, particularly the fine points of the technique when trying to detect SV40 and other polyoma 
viruses. 

After the hapless medical resident had departed, Butel asked Lednicky if he could figure out 
what had gone wrong. Lednicky began from scratch. Whereas the resident had relied on 
BergsageTs paper for information on the nucleotide sequences needed to prepare the control 
primers, it was Lednicky’s policy never to begin an experiment without verifying all gene 
sequences required for the primer through Genbank, the massive international database of all 
publicly available DNA sequences. As soon as he consulted Genbank, the problem immediately 
became clear. In BergsageTs published paper, one nucleotide sequence for a positive control had 
accidentally been transcribed backwards. Because the medical resident hadn’t looked up the 
official sequence in Genbank, he hadn’t seen the mistake. When Lednicky reversed the order, he 



was able to make the positive controls work. 

With the primer glitch resolved, the actual work was ready to start. Garcea sent Butel and 
Lednicky seventeen of the brain tumor samples Bergsagel had tested in 1988 and 1989. All the 
samples were blinded, or masked, so that Lednicky and Butel had no idea whether they were 
positive or not. For the next several months, Lednicky was busy with PCR testing. In addition to 
the lengthy segment of the virus for which Bergsagel had tested, Butel and Lednicky also looked 
for nucleotide sequences representative of other regions of the SV40 genome. 

When the results came in, Lednicky was chagrined. Like Bergsagel before him, he had 
harbored dreams of making a name for himself by discovering a brand-new virus. Instead what 
he had detected was SV40, and only SV40. He and Butel looked at three distinct regions of the 
virus: the one that coded for large T-antigen, another which regulated viral replication, and a 
third which coded for one of the constituent proteins in the virus’s capsid, or protective coating. 
All three regions were typical of the simian virus—not the human polyomas, JC or BK, or any 
other virus. There was no mistaking it: The virus present in Bergsagel’s brain tumors had come 
from monkeys. 

Butel’s and Lednicky’s PCR work also independently confirmed the accuracy of Bergsagel’s 
original findings. All of the samples that Bergsagel had identified as positive did indeed contain 
SV40, they concluded. Moreover, when Lednicky examined fresh tumor tissue that had not been 
fixed in paraffin, he was able to extract a complete, infectious SV40 virus—a feat somewhat akin 
to pulling a needle out of a haystack. It was incontrovertible proof that the simian virus that had 
been presumed dead when present in the polio vaccine was alive and kicking, possibly causing 
cancer decades later in humans. 

In July 1995, Butel and Lednicky, with Garcea and Bergsagel listed as coauthors on the 
paper, published the results of their SV40 viral sequencing in the well-known journal Virology. 
(Ironically, in 1960, Bernice Eddy had suggested to Joe Smadel that her original findings of 
cancer caused by rhesus kidney extracts be published in Virology because of its reputation and 
wide circulation among researchers. Smadel had rejected the idea.) The results, they said, were 
clear: The SV40 in the human brain tumors was “authentic”; it was “not due to laboratory 
contamination,” and it was present in the same kind of human tumors that the virus could induce 
in laboratory animals. If Lednicky had been disappointed in the experiment’s final outcome, 
Butel seemed taken aback. “The results reported here are somewhat unexpected,” she wrote in 
the paper’s concluding section, “because the dogma has been that SV40 infections of humans are 
very rare and harmless. These new data, together with reports from other laboratories, indicate 
that the dogma needs to reevaluated.” 

In Bethesda, Butel’s call to turn aside the dogma that SV40 was harmless was received with 
consternation. For one thing, work emanating from Butel’s laboratory could not be readily 
dismissed. It may have been tempting to write off Carbone as an overeager young scientist, 
publishing tendentious results in order to make a name for himself. But, given her stature in the 
world of virology, such a tactic would not work for Butel. For another, she and Lednicky had 
established there was no question that the virus in the Bergsagel brain tumors had originally 
come from a monkey. Logically, that meant the polio vaccine was the most likely source. 
Moreover, the positive brain tumor samples all came from children too young to have received 
contaminated Salk vaccines. That meant that either SV40 now was being transmitted within the 
human population or vaccine supplies since 1964 had still been contaminated at times. 

Neither scenario was reassuring—a fact that was reflected by Goedert in the same 1995 
memo in which he described the VEB-Shah failure to replicate Carbone’s mesothelioma results. 



Goedert had apprised Andrew Lewis, Carbone’s fonner lab chief, and now director of a 
laboratory in the Food and Drug Administration’s Office of Vaccine and Research and Review, 
of the VEB’s negative mesothelioma survey, but Lewis had also heard about Butel and 
Lednicky’s just-completed brain tumor study. According to Goedert, Lewis was worried about 
the experiment’s implications: 


... Dr. Lewis had already learned of our negative results from Dr. Shah. However, Dr. Lewis expressed continued 
concern about the report from the laboratory of Dr. Janet Butell [sic] of SV40 sequences in ependymoma tumor tissue 
in children, particularly because it would imply SV40 transmission, presumably from the mothers of these children. 


Goedert did see a silver lining to this unexpected storm cloud, however. He had heard 
through the scientific grapevine that the SV40 DNA Lednicky and Butel had characterized from 
the tumors was not identical to 776, Baylor, or other well-known SV40 strains used by 
laboratories around the world. That left an opening to discredit their work: “It should be added, 
however, that Dr. Strickler and I have heard a rumor that the DNA viral sequences from these 
ependymomas are all prototypical, suggesting possible laboratory contamination.” 

The “rumor” to which Goedert referred was true. Lednicky and Butel’s DNA sequencing of 
the SV40 they found in Bergsagel’s brain tumors showed slight variations in nucleotide 
sequences from SV40 used in most laboratories, including Butel’s. But the implications were 
quite the opposite of Goedert’s supposition: The slightly altered configuration of nucleotides 
proved that the SV40 they were finding could not be the result of laboratory contamination. The 
SV40 strain discovered by Butel and Lednicky in the brain tumors could not have gotten in their 
specimens as a result of contamination from a previous experiment, precisely because it had 
never before been used in their laboratory. 


* * * 

If SV40 was present in mesotheliomas and brain tumors, what about a third tumor in which it 
had been found in hamsters: bone tumors? Soon after completing the mesothelioma study, 
Carbone obtained some bone tumor specimens and began some initial SV40 experiments. When 
he left the NIH for the University of Chicago, he took the project with him. As had been the case 
with the mesotheliomas, Carbone found the human bone cancers did indeed contain SV40. The 
virus was showing up especially frequently in one particular kind of tumor: osteosarcoma, a 
cancer of the long bones of the body, and the identical bone cancer type that had been observed 
in SV40-exposed laboratory animals. 

Wary of the skepticism that had greeted his mesothelioma study, Carbone decided to try to 
interest another scientist in the experiment to confirm his results. He picked up the telephone and 
called Bob Garcea at the University of Colorado, where Garcea now worked. It was the first time 
the two men had spoken. Carbone told Garcea about his newest experiment and asked if he could 
send the samples to Garcea for independent verification by his laboratory. Garcea, Carbone 
recalls, said, he had already performed a similar bone cancer survey (the one in which Bergsagel 
had decided not to participate), and he, too, had detected SV40 DNA. Instead of just exchanging 
samples, the two men decided to design a much larger collaborative study using “blinded” 
specimens to independently confirm their results. 

The protocol called for four labs—Carbone’s lab, Pass’s new lab in Detroit, Garcea’s in 
Colorado, and Procopio’s in Chieti, Italy—to test bone cancer samples for the presence of SV40, 
“mask” the specimens, and then send them to the other partner labs. Once the partner labs 
received the “blinded” samples, they would test them, but they would have no inkling what the 



original laboratory had concluded about the samples until the completion of the experiment. If 
receiving laboratories reproduced the results obtained by the original testing laboratory, it would 
be strong proof that any positive SV40 findings were not the result of contamination, poor 
technique, or other laboratory error, but were bona fide. 

Bone cancer samples from hospitals in the United States, Canada, Italy, and Germany were 
tested. The results for any one sample were not considered to be positive unless SV40 was 
confirmed by all four participating laboratories. When the specimens were unmasked at the end 
of the experiment, Carbone and Garcea discovered their collaboration had confirmed the earlier 
experiments they each had undertaken individually. Almost one-third of the osteosarcomas, 40 
out of 126, were positive for SV40 large T-antigen DNA. Moreover, 14 of 34—or more than 40 
percent—of a mixture of other bone-related tumors were also positive for the SV40 DNA. In 
1996, Garcea, Carbone, Pass, and Procopio published the joint bone cancer survey results in 
Oncogene. 

The 1996 study confirmed Carbone’s hunch that SV40 was present in human bone cancers. 
The virus had now been connected to every human cancer that it had consistently caused in 
hamsters in the 1960s. The study also confirmed Bergsagel and Butel’s mysterious finding that 
the virus was showing up in tumor tissues from patients who had not yet been bom during the 
nine-year-long Salk vaccine contamination. Like the brain tumor biopsies, many of the 
osteosarcomas Carbone and Garcea tested were from young patients—too young, as the authors 
noted, to have been exposed to the SV40-contaminated vaccines in the 1950s and 1960s. 

Clearly, if bone and brain tumors from children and young adults were now testing positive 
for SV40, there was a new public health question beyond whether SV40 was actually causing the 
cancers in which it was being found: How widespread was SV40 in the human population? 
Again, it was Janet Butel who decided to address this critical question, this time with two 
serological studies in which she examined blood samples to see if it was possible to detennine 
SV40 prevalence within the population. 

In the first study, Butel tested a group of 416 HIV-positive and HIV-negative men born after 
1941. Twelve percent of the HIV-negative men showed evidence of SV40 infection compared 
with 16 percent of the HIV-positive group. The difference in SV40 antibody rates between the 
two groups, Butel concluded, was statistically insignificant. Therefore, the 12 to 16 percent range 
for the presence of SV40 antibodies among the men could be considered as an indication of the 
number of people in the United States who at one time or another have been exposed to SV40. 
Butel further broke down her data and examined just the men bom after 1962, the year prior to 
the end of the use of SV40-contaminated vaccine stocks. Supposedly, almost all individuals in 
this group had no exposure to SV40 through contaminated vaccines, yet Butel found 10 percent 
of this group tested positive for antibodies to SV40. 

Butel next tested sera from 337 Houston-area children born between 1980 and 1995, who had 
been hospital patients during the fall of 1995. Six percent of the children—despite birth dates 
twenty to thirty years after the supposed end of the SV40 contamination of vaccines—had 
antibodies to SV40. For thirteen of the children whose blood tested positive for SV40 antibodies, 
she tested tissue samples, if they were available, for the presence of SV40 using PCR and DNA 
sequencing. In most cases, the amount of tissue available for testing was extremely limited and 
Butel believed she had little chance of recovering any SV40, yet SV40 was found in the tissues 
of four children, all of them born after 1982—a finding she called “impressive” in her published 
paper on the study. 

Butel’s results indicated that SV40 was still getting into children, decades after the polio 



vaccine was supposedly cleaned up. Moreover, the 6 to 10 percent exposure rates that the two 
studies suggest, might just be the tip of the iceberg. Serological tests can only describe the 
minimum number of individuals who have been infected; they say nothing about the maximum. 
At best, they offer only an outline of viral exposure. After a while, an individual may stop 
making antibodies to a given virus, even if he or she had previously been exposed (hence the 
need for booster shots for certain vaccines). This is especially true for polyoma viruses like 
SV40, which can linger in the body in a latent state, causing long-term persistent infections. 

While Butel’s serological studies did not answer exactly how widespread the virus was in the 
human population, they clearly showed that the simian virus was no longer confined to those 
who had received contaminated vaccines during the 1950s and ’60s—most of whom were baby 
boomers or older. Some of the children—and even the grandchildren—of the baby boom 
generation were now carriers of the virus as well. “I’m convinced that SV40 is able to cause 
infections in children,” Butel said in a 1999 interview about her serology results. But why SV40 
was spreading remained a mystery. Perhaps the virus was being transmitted from mother to 
child, as Andrew Lewis had feared—or through sexual contact. (In 1996, a team of scientists in 
Italy found SV40 in the sperm of healthy men.) Perhaps the polio vaccine was, somehow, still 
contaminated at times. Or perhaps SV40 virus had always been present in some small percentage 
of the population—for example, people in northern India exposed to rhesus monkeys—even 
before the polio vaccine introduced it into humans on a much more massive scale. One thing was 
clear from the Butel studies: SV40 had broken out from the original group of Salk vaccinees and 
was apparently here to stay. 
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On the Scientific Map 


In the fall of 1996, shortly before assuming his new position at Loyola University, Carbone 
heard from his NIH mentor, Andrew Lewis, that the federal government was going to hold its 
first-ever scientific conference devoted solely to discussion of SV40. The site of the two-day 
workshop was to be the NIH campus in Bethesda, Maryland, and it would occur that coming 
January. The proposed agenda suggested there would be a thorough discussion of the 
implications of SV40 findings in human tumors, including whether the virus was spreading 
among humans, and how it might possibly be causing the cancers in which it had been 
discovered. 

Carbone was excited about the prospect of the conference. Interest in SV40 had been piqued 
by his mesothelioma and osteosarcoma studies along with the studies from Butel’s laboratory. 
Several labs in Europe had begun to search for SV40 in human tumors, particularly 
mesotheliomas, and Carbone was in contact with some of them. The reports he was hearing 
supported his findings: The virus was turning up in the same tumors in which he had found it in 
his laboratory. The timing of the conference seemed ideal. This would be a chance to put SV40 
on the scientific map, a public forum to present these new findings before the very federal 
officials who were responsible for cancer research and vaccine safety—and who could also come 
up with millions of dollars of funding needed to advance SV40 research, if they were so inclined. 
Perhaps within the NIH there had been a change of heart about SV40 and the resistance he and 
Pass had encountered had faded. 

But Carbone was also wary. While the conference was a great opportunity to be heard, given 
the event organizers, it was quite possible that the hearing would be unsympathetic. Arthur 
Levine, his former boss at the NIH, was assisting in conference preparations and was also 
scheduled to moderate the portion of the conference that would discuss whether SV40 was 
circulating among humans. It had been only two years since Levine and Carbone had tangled 
over Carbone’s attempts to publicize his first SV40 findings with Levine quashing Carbone’s 
press conference. Levine was hardly an ally to the SV40 cause. 

More worrisome was the role the Viral Epidemiology Branch was playing in the conference. 
The proposed agenda listed the National Cancer Institute as one of the primary organizational 
sponsors for the conference, but the actual work had fallen to Joe Fraumeni’s Division of Cancer 
Epidemiology and Genetics, which included the VEB. In fact, the real driving force behind the 
conference appeared to be Howard Strickler and James Goedert. Along with two FDA scientists, 
they were responsible for the crucial details of the conference: the agenda, the topics that would 
be discussed, and selection of the scientists who would sit on the various panels—determinations 
that would shape the direction and tone of the conference. 

Carbone’s relationship with the VEB had become increasingly strained since he had departed 
Bethesda. In the summer of 1996, Strickler had tried to interest Carbone in a joint study, this 
time to search for SV40 in hundreds of brain tumor samples. But Strickler insisted Carbone first 



participate in a “pilot phase,” during which Carbone and Shah would each test fifty tumor 
specimens in order, as Strickler termed it in a June memo, “to get at the bottom of the conflict” 
between the positive findings emanating from Carbone (and other laboratories) and the one 
negative VEB-Shah study. The proposed collaboration quickly soured when Carbone learned 
that unless Strickler’s doubts about this “discrepancy” (Strickler’s word) were fully resolved 
during the pilot phase, the VEB was prepared to cancel the larger study and announce that 
Carbone’s previous positive results were probably due to laboratory contamination. Strickler, 
Carbone felt, was more interested in proving that Carbone’s SV40 detection methodology was 
flawed than in searching for the virus in human tumors. 

Meanwhile, the VEB-Shah negative mesothelioma study had been published the previous 
June. Shah had told Carbone that at least one bone tumor and one mesothelioma sample that 
Carbone and Pass had provided had tested positive for SV40 in Shah’s lab, but this fact had 
never made it into the final report. In their conclusion, the government researchers had made a 
blanket statement that their results suggested there was no association between SV40 and 
mesotheliomas and osteosarcomas, completely ignoring the studies from Carbone, Pass, Butel, 
Garcea, and several other labs that had reached the opposite conclusion. It was clear to Carbone 
that the VEB scientists did not take his—or anyone else’s—SV40 research seriously and the 
conference could likely as not serve as a forum for attacking, instead of advancing, SV40 
research. 

At 8:35 a.m., on Monday, January 27, 1997, Kathryn Zoon, director of the Center for 
Biologies Evaluation and Research (CBER), the FDA division charged with licensing vaccines, 
officially opened the conference, welcoming more than two hundred scientists from around the 
world assembled in the Natcher Auditorium on the NIH campus in Bethesda. More than half the 
attending scientists had positions within the NIH, CDC, or some other branch of the federal 
health bureaucracy. In addition to the federal scientists, researchers had come from across the 
United States and from a half-dozen foreign countries, as well: Britain, Canada, Spain, France, 
Sweden, Germany, and Italy. Representatives from the World Health Organization had signed up 
as well as public health officials representing vaccine regulatory agencies from the United 
Kingdom, Canada, and even the New York City Bureau of Immunization. 

The event marked the first time all the major SV40 players were assembled under one roof. 
Butel and Lednicky, Bergsagel and Garcea, and Pass were all scheduled as speakers. So were 
Shah, Strickler, and others who were skeptical of any danger posed by the virus. There were also 
SV40 researchers of generations past in attendance. Anthony Morris, the NIH scientist, who had 
discovered in 1960 that SV40 caused low-grade infections when inhaled intranasally, was a 
panelist for Levine’s session on whether SV40 was still present in humans. Andrew Lewis, 
whose career at the NIH spanned several decades, was to summarize his research on SV40 
contamination of early adenovirus vaccines. Maurice Hilleman, who first isolated SV40 with 
Ben Sweet in 1960, would discuss his own recollections of the early days of SV40. The 
recognized “elder statesman” at the conference, Hilleman still served as a consultant to the 
Merck pharmaceutical company; at the conference, he was flanked by a pair of Merck handlers, 
who studiously shooed away reporters who approached him. 

There was a large contingent of nonresearchers as well: thirty representatives from five 
different pharmaceutical companies, close to a dozen lawyers, a handful of vaccine watchdog 
activists, and a small cadre of news reporters, including CBC-TV from Canada, Channel Four 
from Britain, National Public Radio, and the Associated Press. In her opening remarks, Zoon 
pointedly asked the news media not to question any conferees while the conference was 



officially in session. Instead, there would be a press conference attended only by government 
scientists and panel chairmen at the end of the proceedings. 

One of the first presenters of the morning was Keerti Shah. Standing underneath a projection 
of a larger-than-life rhesus monkey looming angrily down at the audience, Shah recapped SV40 
research he had performed earlier in his career, including his 1976 review of exposure to SV40 
through contaminated vaccines during the 1950s and 1960s. In this seminal review, conducted 
for the National Institutes of Health, Shah found that SV40 contamination of four different 
vaccines had occurred between 1954 and early 1963, “after which all vaccines on the market 
were probably free of SV40.” Though he noted that the estimates were “very crude,” they offered 
some indication of how many people were exposed to vaccine containing the simian virus. 

By far, the largest group of Americans potentially exposed, Shah said, were those who 
received the Salk vaccine—almost one hundred million Americans between 1955, when the 
vaccine came on the market, and June 30, 1961, at which time all new lots manufactured had to 
be free of the virus. The second largest exposure was to 100,000 military inductees, who had 
received adenovirus vaccine between 1955 and 1961. About 10,000 people who had volunteered 
to try experimental oral vaccine during small trials that occurred between 1959 and 1961 were 
also exposed. (Shah noted that contaminated oral Sabin vaccine had been administered to 
millions of people outside the United States, notably in Russia beginning in 1959.) Finally, less 
than one hundred individuals had received SV40 as part of Anthony Morris’s respiratory 
syncytial virus vaccine. Shah noted that the formaldehyde in the Salk vaccine “inactivated SV40, 
although not as completely as it did polio viruses.” 

In his presentation, Shah stressed that not all polio vaccine doses from that time contained 
live SV40. Sometimes formaldehyde killed all the SV40 in a dose, if the initial contamination 
level was low enough. Pooling monkey kidneys together, a common manufacturing procedure, 
increased the chances that vaccine batches were contaminated, he said, while doses that came 
from vaccine cultured on only one kidney were less likely to be. Likewise, how tissue cultures 
were composed (kidneys could be minced by hand or chemically digested) also apparently 
influenced how much SV40 made it into the final vaccine. This much was clear: By 1961, 98 
million people had received inactivated polio vaccine. This figure represented almost 90 percent 
of the nation’s children and adolescents, 60 percent of those twenty to thirty-nine years old and 
19 percent of those forty to fifty-nine years old. Some very large fraction of that vaccine had 
been contaminated with SV40, and anyone born between 1941 and 1961 had a high probability 
of exposure to live SV40 from contaminated vaccines. Presumably those who received the other 
vaccines produced on monkey kidneys during that period also had a high risk of exposure. Shah 
estimated that altogether 10 to 30 million people were exposed to live SV40—as opposed to 
inactivated SV40—although there is no real way of knowing how much of the monkey virus was 
killed by the Formalin. (For some reason Shah did not include in his estimates of SV40 exposure 
two other large groups of exposed individuals: the hundreds of thousands of children who had 
received contaminated vaccine as part of the Salk field trials in 1954, and anyone inoculated with 
contaminated vaccine between 1961 and 1963, when old lots of vaccine were finally used up. 
When these two groups are included, Shah’s estimate of 98 million may undercount the number 
of Americans exposed to potentially contaminated vaccines by several million.) 

After Shah, all the researchers who had recently published findings of SV40 in human tumors 
took the floor. Garcea described the work he and Bergsagel had completed in the early 1990s, 
detailing some of the extra steps and precautions they had undertaken to rule out contamination 
as the reason for their positive results. (“Contamination, of course, is going to be a major issue in 



our discussion,” he told the audience, somewhat prophetically.) Butel followed, summarizing her 
Baylor work characterizing the various SV40 strains that she had encountered in tumors, 
including Lednicky’s successful isolation of an entire, infectious SV40 from one of Garcea’s and 
Bergsagel’s brain tumors. Overall, their research, she said, “suggests strongly that authentic 
SV40 is present in at least a few human tumors.” 

After Butel came Carbone and a contingent of researchers from Europe, most of whom had 
begun working on SV40 only recently. Alan Gibbs, a researcher from Wales, in the United 
Kingdom, described how he and one of his colleagues, Bharat Jasani, had read Carbone’s 
original mesothelioma paper with great interest. The hospital with which they were affiliated, 
Llandough Hospital in Cardiff, was where Chris Wagner, the scientist who first connected 
mesothelioma to asbestos exposure, had once worked. As a result, it had an archival store of 
several thousand mesothelioma samples. Jasani and Gibbs examined nine samples; four, Gibbs 
reported, were positive for SV40. Luciano Mutti, from the Salvatore Maugeri Foundation’s 
Institute for Research and Care, in Pavia, Italy, was next. Mutti reported that he had found SV40 
in three out of ten Italian mesotheliomas he had tested. Mutti was followed by another Italian, 
Antonio Giordano, a researcher at Philadelphia’s Jefferson Medical College. Giordano described 
preliminary research indicating that in tumor cells SV40 may bind to certain proteins that 
normally suppress cancer growth—solid evidence that the virus could cause cancer once it 
invaded a cell. Mauro Tognon, from the University of Ferrara, described his laboratory’s 
findings of SV40 in the same two brain tumor types as Garcea and Bergsagel had and in three 
more neural tumors—astrocytomas, glioblastomas, and neuroblastomas—as well as in 
osteosarcoma bone tumors. Tognon also tested peripheral blood samples (blood that is in the 
body’s circulatory system as opposed to localized in a specific organ) and sperm from healthy 
volunteers. Twenty-three percent of the blood samples and nine of twenty spenn samples tested 
positive for SV40 DNA sequences, he said, suggesting SV40 might still be spreading. 

The morning’s most detailed presentation came from Carbone. Unlike Garcea and Butel, who 
had limited their discussion to whether SV40 was present in tumors, Carbone told the audience 
that he thought that SV40 was actually causing tumors, observing that his initial experiments 
showed that only the cancerous cells in Pass’s mesothelioma samples contained SV40 T-antigen, 
while neighboring noncancerous cells from the biopsies did not. The next day, he promised, he 
would present more evidence that the simian virus was carcinogenic. 

Carbone also broadly hinted that the only plausible source for the SV40 in human tumors was 
contaminated polio vaccine, something almost no one else was willing to assert publicly. And, 
now that it was settled, at least as far as Carbone was concerned, where the virus had come from 
and what it was doing, it was time to move on to treatment. If SV40 was causing tumors, then, in 
theory, attacking it could be a possible anticancer strategy. This avenue of research was, he 
admitted, “futuristic,” and perhaps “too optimistic,” but nonetheless, a “very exciting area.” It 
was time, the Italian scientist was implying, to stop debating whether SV40 was present in 
tumors and start doing something about it. 

It was nearing eleven o’clock and the first morning session was about to close. To Carbone 
and some the other SV40 researchers, it appeared they had gotten off to a good start—almost two 
straight hours of solid scientific evidence, all of which pointed to the presence of SV40 in 
tumors, as well as some strong suggestions that the virus was indeed causing the tumors. 
Audience reaction seemed to be positive, overall. However, the final speaker of the session was 
once again Keerti Shah. In the draft conference agendas that had been circulated, Shah had not 
been scheduled to speak a second time during this portion of the conference, but the conference 



organizers had subsequently inserted him into the tail end of the morning session, in effect 
allowing him an opportunity to rebut everyone who had preceded him. 

Shah’s rebuttal began with a review of his joint study with Strickler and Goedert. The 
negative results of that study, Shah asserted, seemed impossible to reconcile with the research 
that Carbone and the others had just presented. “From the results of previous speakers, we should 
have picked up at least twenty, twenty-five [SV40] positive specimens,” out of the fifty they 
tested, Shah asserted. Moreover, he and the two VEB scientists were wrapping up a new study, 
in which they had examined urine samples from homosexual men for the presence of SV40. 
None of the urines tested positive for SV40. This latest negative study, Shah said, further called 
into question the morning’s presentations. It just didn’t make sense, he said, that so much of the 
research seemed to be finding SV40 in the tumors of individuals born well after the era of 
vaccine contamination, yet his urine samples were all negative. If SV40 were circulating in the 
population, why couldn’t he find it in his urines, especially since in monkeys the kidneys were 
the natural reservoir of the virus? 

Shah’s presentation ended the morning session, but it only presaged the series of attacks on 
the SV40 researchers that was about to begin. After the lunch break, Shah and two European 
researchers, Robin Weiss, from Britain, and Ethel-Michele de Villiers, from Heidelberg, 
announced that, based on their own research, they believed the positive SV40 findings that had 
been discussed in the morning might have been the result of laboratory contamination. De 
Villiers could not find SV40 in tumors when she looked for it; Weiss had, but had since come to 
doubt the veracity of his own work. Shah then added his voice in support of the two European 
scientists’ sentiments, again stressing his belief that positive SV40 findings could be explained 
away as contamination. 

The moderator of the panel, Michael Fried, quickly followed up on Shah’s remarks, 
suggesting that the panel should now fully explore why some labs could find SV40 while others 
could not, specifically whether the positive labs were using PCR methods that were, in fact, 
reliable. Suddenly, the focus of the conference had turned from a consideration of SV40 and its 
possible role in human tumors into a debate about whether any of SV40 researchers really knew 
what they were doing. 

For an hour or so, the SV40 researchers defended the quality of their work, with most of the 
opposition coming from scientists like Weiss, Shah, Goedert, and de Villiers, all of whom, other 
than Shah, were papilloma virus or HIV experts and had limited experience with SV40 or other 
polyoma viruses. At one point, John Lednicky, speaking from the audience, offered a detailed 
presentation that suggested several plausible explanations for why Shah, Weiss, and others were 
having so much trouble detecting SV40 in human tumor samples. First, many of them had used 
DNA extracted from paraffin slides, which, Lednicky explained, is usually fragmented and 
degraded, making PCR more difficult to perform. When working with DNA from paraffin 
samples, Lednicky said, there was a need to repeat the PCR amplification process many times 
beyond the “standard” thirty or so cycles. Another problem, Lednicky said, was that many labs 
overrated the sensitivity of their PCR testing, missing the virus when it was present only at low 
concentrations. (Papilloma viruses are typically found in much higher concentrations in tumor 
cells than are polyoma viruses.) Shah’s presentations during the conference had touted the 
sensitivity of his SV40 detection methods, yet as it later turned out, his were ten or more times 
less sensitive than Carbone’s. Shah had also allowed two days to elapse between preparation of 
his samples and extraction of the DNA. Both facts, according to SV40 researchers who later 
reviewed his protocol, could explain why the Shah-VEB study was unable to detect any SV40 in 



their fifty paraffin samples. 

But Lednicky’s presentation was not persuasive. As the discussion dragged on, with neither 
the SV40 researchers nor their doubters giving ground. Fried suggested the only solution was to 
verify that the work from labs finding SV40 was “reproducible” through exchange and testing of 
blinded samples. Carbone observed that such an endeavor had been undertaken already, in the 
form of the blinded bone tumor study he had performed with Pass, Garcea, and Procopio, which 
had been just published in Oncogene. Shah took the floor as soon as Carbone had finished and 
offered Strickler his first opportunity to address the conference, a move that seemed as if it had 
been planned ahead of time: 


“May I suggest? There’s a strategy which has been proposed by Howard Strickler from the NCI, which I think really 
will address some of these problems, which will examine the different labs and the ability of the labs to reproduce their 
results. I think that would clarify much, and I wonder if Howard would comment on it?” 


Strickler immediately took up the call: 


“My suggestion was, in the face of the uncertainty of the data, that what we really need is an exquisitely controlled 
third-party study. The Oncogene [bone tumor] study was a very nice project involving four different laboratories, but 
it’s somewhat difficult to follow exactly where DNA was extracted, who handled the samples, which laboratories 
worked with them.” 


It would turn out that the third party Strickler had in mind for his “exquisitely controlled 
study” was none other than himself. Suddenly one of the major objectives of the conference had 
become clear: VEB, the principal doubters of SV40 research, would coordinate a large multiple- 
laboratory study that would reexamine whether SV40 was actually detectable in human tumors. 
Securing consensus to proceed with the study was one of the chief aims of the conference 
organizers. 


* * 

The last two presentations of the first day of the conference focused on the crucial question of 
whether there was any new epidemiological evidence linking SV40-contaminated vaccines to 
human disease. One presenter was Patrick Olin, a Swedish epidemiologist; the other was the 
VEB’s Howard Strickler. Olin went first. SV40-contaminated vaccine, he said, was used for only 
one year in Sweden, 1957. By Olin’s reckoning, around seven hundred thousand Swedes might 
have been exposed, most of them young children, between the ages four to eleven at the time. 
Olin had examined records from the Swedish National Cancer Registry, which dated back to 
1960, and tried to determine whether the exposed children from 1957 had any higher risk of 
cancer. His own analysis, he said, showed that there was no increased risk for cancer overall, nor 
for the specific brain, bone, and lung tumors that had been linked to SV40 by the research 
presented by Carbone and the others in the morning. The results, he said were “reassuring from 
the Swedish public health perspective.” As Olin took his seat, panel chair Dixie Snider, associate 
director of science for the CDC, introduced Strickler: 


“Thank you very much, Dr. Olin. Indeed, it sure is reassuring to Swedes. And now I’m sure we’re all anxious to know 
about the U.S., and Dr. Strickler will get the last word of the day to speak on the epidemiology of cancers reported to 
contain SV40 DNA in the U.S.A.” 


Strickler strode to the podium. For the past several months, he had been preparing new data 



that he believed would quickly end the debate about whether contaminated polio vaccine was 
causing cancer. First, he briefly reviewed previous epidemiological studies on SV40 exposure, 
emphasizing the negative results of Fraumeni’s 1963 study on Salk vaccinees and a 1990 
Gennan study by Erhard Geissler on East German children exposed to contaminated oral 
vaccine. Geissler had followed the children for twenty-two years after vaccination and like 
Fraumeni had concluded that there was no epidemiological evidence of any increased risk of 
cancer after contaminated vaccine exposure, he said. 

Strickler then turned to the three lesser-known studies that had reached the opposite 
conclusion. Two had looked at children born to mothers who had received contaminated vaccine 
during pregnancy. Both of these had shown an increase in neural tumors. Another study, the 
1968 one from Australia, had found that there was a correlation between inoculation with 
contaminated polio vaccine and the development of tumors among a group of hospitalized 
Australian children. Strickler dismissed all three studies, saying each had observed only a 
“small” number of children. 

Strickler then began discussing his new data. Following a methodology similar to the one 
Fraumeni had employed three decades before, Strickler had selected cohorts of individuals and 
classified them by their supposed levels of SV40 exposure, although instead of dividing children 
by states as Fraumeni had done, Strickler categorized them by year of birth. Individuals born 
after 1964, when there was presumably no SV40 in vaccines, were classified as being at no risk 
of cancer from SV40 exposure. Individuals born between 1956 and 1962 were presumably 
vaccinated at infancy with contaminated vaccine, and thus were at high risk because of the 
immaturity of an infant’s immune system. Individuals born between 1947 and 1952 were 
assumed to have received SV40-contaminated polio vaccine when they were grade-schoolers and 
were thus classified as at moderate risk. 

For each of his three cohorts, Strickler had gone to the National Cancer Institute’s 
Surveillance, Epidemiology, and End Results (SEER) database and looked at overall cancer 
incidence and mortality for a twenty-year period, 1973 to 1993. He then narrowed his search to 
examine those tumors in which the virus had actually been discovered, beginning with brain 
cancers of all types. He also looked at lymphomas and leukemias in this portion of his 
investigation, since recent research, like Tognon’s, had found SV40 in peripheral blood cells. 
Strickler focused specifically on the three kinds of cancer that had been under discussion at the 
conference: mesotheliomas, osteosarcomas, and ependymomas. He even looked at ovarian 
cancers, he said, since occasionally mesotheliomas can be misdiagnosed as ovarian cancers. 

Although Strickler reported he found a slight uptick in risk for ependymomas and a larger 
increase in risk for mesothelioma among the SV40-exposed cohorts, once he had subjected the 
numbers to more rigorous analysis, the increased risks were not statistically significant, he 
asserted. As for the other cancers, there was no measurable increased risk for osteosarcomas, no 
difference in overall cancer incidence, no difference in brain cancer risk, lymphoma risk, or 
leukemia risk. As slide after slide of graphs and charts appeared behind him, Strickler drove his 
point home. He and the two other members of his team at the VEB who had assisted him had 
conducted a thorough search, had sliced and diced the data every which way, and still could find 
nothing: 


“Cancers reported to contain SV40 were rare, and are rare. Ependymomas and osteosarcomas are remaining rare. 
Mesotheliomas and brain cancers are increasing, but mainly in the oldest [cohort], [and are] unlikely to be related to 
vaccine exposure.” 



Strickler finished his presentation by paying homage to the polio vaccine. A slide flashed up 
behind him demonstrating that polio rates in the United States since 1955 had plummeted from 
tens of thousands of cases annually down to zero by the 1970s, and had stayed there ever since. 
“I think it’s important to remind all of us what happened to the number of polio cases in the 
United States after the introduction of the vaccines,” he said soberly. “Thank you very much.” 
As Strickler left the stage, Snider announced that the day’s proceedings had concluded and the 
audience filed out of the auditorium. 

Day two of the conference began with Carbone’s former mentor Arthur Levine welcoming 
everyone back to the Natcher auditorium and gratuitously noting that the crowd had thinned from 
the day before because of “possibly having shed the lawyers and the reporters.” As chairman of 
the morning panel, he then proceeded to give his take on the first day’s events, in the process 
mischaracterizing what had occurred the day before as a draw between the thirteen labs who had 
found SV40 and the two (Shah and de Villiers) that had not. The only way to resolve the issue of 
these conflicting results, Levine said, would be an “appropriately blinded study,” such as the one 
Strickler had already proposed. Levine concluded his day-one summary by noting that, based on 
the “strong epidemiological studies” of Strickler and Olin, there was “no evidence ... that any 
apparent hann occurred as a consequence of the massive exposure to SV40 in the early era of the 
poliovirus vaccines.” If the virus were hannful, “surely the rates of some cancers should have 
increased.... One might comfortably say that SV40, in fact, is not a human pathogen.” 

Levine’s summary seemed to indicate that Carbone’s preconference suspicions were 
justified. The entire event had been a pretense to dismiss him and the other SV40 researchers in a 
very public setting, and the proposed VEB study was likely as not an attempt to sidetrack, if not 
bury, further SV40 research. The second day of the conference allowed for almost no 
presentation of new data, although in the last session Carbone got to present the new research he 
had promised the previous day. He, Pass, and Procopio had tested fifty-two SV40-positive 
mesotheliomas; in thirty-one of them, the virus’s T-antigen seemed to be interfering with p53, 
the body’s crucial cancer-suppressing gene. This was the strongest indication thus far that SV40 
was actively causing the tumors in which it had been found. 

Other than that, most of the conference seemed to focus on Levine’s order of the day: getting 
everyone to agree to the VEB’s proposed study, although among the SV40 researchers only Pass 
had expressed any interest in the concept. But by the end of the conference it was a foregone 
conclusion: The only way to resolve the “conflicting” data between the large number of positive 
labs and the two negative labs was through a large multilaboratory study in which all the 
participants would exchange blinded samples and have to prove they could reproduce their own 
positive results. As one SV40 researcher at the conference remembers it, there didn’t seem to be 
much choice in the matter. If you had found SV40, but indicated you weren’t willing to 
participate in the proposed study, you would simply have been branded as uncooperative. 

Strickler’s epidemiological study succeeded in dominating all major news accounts of the 
conference. Indeed, the government position, that polio vaccine was safe, not causing cancer, and 
that what Carbone and others were discovering was likely contamination, permeated the most 
important mainstream press account to come out of the conference, an Associated Press story 
filed by Lauran Neergaard. The AP story, which appeared in many newspapers and in electronic 
media outlets like CNN, was probably the only news most Americans ever heard about the 
conference: 


BETHESDA, Md. (AP) Scientists are dusting off a 40-year old medical mystery: Does a monkey virus that 
contaminated a polio vaccine millions of Americans took during the 1950s increase the risk of certain rare cancers? 



Government data suggest such fears are unwarranted, because the types of cancer involved do not appear to be 
increasing among people old enough to have gotten tainted vaccine. And the polio vaccine sold today is tested to ensure 
it is free of this monkey virus, called SV40. 


Strickler’s study was described in greater detail later in the article, and he was quoted as saying 
he did not feel any of the positive research presented at the conference by Carbone and the others 
“points us in a clear direction of whether the virus is causing cancer.” 

Although the AP story did note the SV40 findings of Carbone and the others, it 
counterbalanced these with the statement that “other scientists couldn’t find the virus in human 
tissue at all, and questioned whether laboratory contamination was fooling their colleagues.” The 
AP had thus given equal weight to the only two negative research reports that had been presented 
at the conference—the joint VEB-Shah mesothelioma study and de Villiers’s research (which 
was not published)—as to the positive SV40 findings that had been presented and published in 
major peer-reviewed journals, which at this point represented nearly twenty different 
experiments from thirteen different laboratories. 

National Public Radio offered a more nuanced presentation of the proceedings to its listeners, 
but it, too, used the Strickler data as a foil to any notion that SV40 was dangerous, allowing 
Strickler a chance to recapitulate his conference presentation: 


STRICKLER: We don’t see any increases in cancer risk in individuals who were exposed to the poliovirus vaccines 
during the period of time in which the vaccines were contaminated. The evidence has now been repeated in 
Gennany. It’s been repeated now in data from Sweden and the data I presented from here in the United States, 
representing 30-to-40 years follow-up time. 

NPR REPORTER, JOE Palca: Strickler’s research has reassured most scientists that, if exposure to SV40 does pose any 
risk to human health, it appears to be a very small risk ... 


Palca’s NPR story closed with a summary of remarks by Levine that it would be a “big, big 
mistake” to not get polio vaccine “because of a small hypothetical risk from an unknown virus.” 

Strickler’s study (coauthored by Goedert and Fraumeni) formally appeared a year later, at the 
end of January 1998, in JAMA, the same publication that had published the Fraumeni’s 1963 
study. Press coverage in 1998 of the study’s publication had the same tone as that which had 
emanated from the 1997 conference. A widely published account, again by the Associated Press 
(which had relied largely on an NCI-prepared press release), trumpeted the news with the 
headline: “No Cancers Tied to ’50s Polio Vaccine.” Strickler was quoted as saying the results of 
his study were “reassuring as it is likely that we would have observed an effect on cancer rates if 
one existed.” It appeared that Strickler had authored the definitive, last word in SV40 
epidemiology. 

Or had he? As had been the case with Fraumeni’s original 1963 study, there were serious 
limitations to Strickler’s effort, although these were largely unknown to the media outlets that 
reported the study. The first was the same issue that had bedeviled Fraumeni thirty-five years 
before: It was impossible to really know with any specificity who received live SV40 from 
contaminated vaccine. Strickler’s assumption that all the children in one age group were exposed 
to SV40, whereas all the children in another were not, was simply unsubstantiated. 

Equally problematic was the presumption that Strickler’s unexposed cohort had never been 
infected with SV40. If the research of Butel and Tognon is correct, either SV40 has been 
spreading among humans for decades, or polio vaccine at times has continued to be 
contaminated. That would mean that some of Strickler’s “unexposed” cohort had actually been 
“exposed” to the simian virus. In effect, there is every reason to believe that it is not possible to 



construct with any certainty “exposed” and “unexposed” cohorts when it comes to SV40. 
(Strickler did not mention this limitation to his own study during his presentation at the 
conference. He also inaccurately described Fraumeni’s 1963 study and Geissler’s 1990 study as 
having escaped this shortcoming, when, in fact, both suffered from the same flaw as his.) 

Another series of problems related to the specific cancers Strickler examined. For instance, 
because mesotheliomas are slow-developing cancers, it was still too soon to adequately measure 
whether vaccinated children were at higher risk—there simply had not been enough elapsed 
time. Susan Fisher, an associate professor in epidemiology and biostatistics, originally at Loyola, 
and now at Cornell University, examined the Strickler study in detail and submitted a letter to 
JAMA critiquing it. Given the actual mesothelioma data Strickler presented, the best Strickler 
could conclude, she wrote, is that “no conclusions can be drawn”—not that there was no 
statistically significant increase in risk for the lung cancers. 

The relative rarity of the cancers Strickler examined was another problem, according to 
Fisher. One or two ependymoma cases in his data set could very easily have changed the 
conclusions regarding whether the increased risk Strickler observed was statistically significant. 

But the biggest flaw in Fisher’s mind was the way Strickler picked the three cohorts he 
compared: For the most part, their ages did not overlap. Since the development of cancer is age- 
dependent in general, this would tend to skew data. In her letter to JAMA, Fisher described 
Strickler’s use of mismatched age groups as “possible ... misuse” of statistical methods and “an 
error in judgment.” Adding to the confusion of noncorresponding ages is that cancer reporting 
accuracy has increased over time, with more recent reports probably much more reliable than 
earlier ones. As an example, the oldest child in Strickler’s childhood-exposed group turned 
twenty-six in 1973; the youngest child in his unexposed group did not turn twenty-six until 1995. 
During the intervening twenty-two years, there has been an explosion of knowledge in cancer 
detection. It is thus possible that cancers among the cohort Strickler classified as SV40-exposed 
could be underreported in the SEER data employed by Strickler. 

In 1999, in the journal Anticancer Research, Fisher published her own epidemiological 
survey of SEER cancer data, using cohorts carefully matched in age. Her conclusion was that 
there were increases in cancer rates for children presumably exposed to SV40-contaminated 
vaccines, sometimes very large ones. Fisher reported a 2.3 percent rise in all cancer incidence 
among her exposed cohort. This broke down into a 37 percent increase specifically for 
ependymomas and choroid plexuses, with a 5 percent rise in the incidence of other brain cancer 
types. Osteosarcoma incidence, she found, was up 26 percent, with a 34 percent rise for all other 
bone cancers. And for mesotheliomas, Fisher observed an astonishing 220 percent rise in 
incidence. While her study did not offer any test of the statistical significance of the increased 
incidence rates—as Strickler’s had done—Fisher notes that “it’s hard to look at these numbers 
and turn around and say there is no evidence of an association.” 

In the end, this type of retrospective, population-based epidemiology may be an unreliable 
tool for answering one way or the other whether SV40 is causing cancer. In 2002, the 
Immunization Safety Review Committee of the Institute of Medicine reviewed every published 
epidemiological study on SV40. A sister organization to the National Academy of Sciences, the 
IOM functions as an independent advisory panel to federal health agencies. Its fourteen-member 
vaccine safety panel has taken up such controversial questions as whether hepatitis B vaccine is 
associated with neurological disorders and whether multiple immunizations are dangerous to the 
developing immune systems of children. Its pronouncements on health topics are viewed by 
federal health officials as definitive and are accompanied by extensive publicity. 



All the SV40 epidemiological studies undertaken so far, the IOM panel concluded, were 
flawed in some fashion or another, and all, including Strickler’s, were essentially inconclusive. 
The largest sticking point remains the inability to detennine who received SV40 contaminated 
vaccines, and how much virus they were exposed to in those vaccines. The question whether the 
virus is still being transmitted is another problem. “The uncertainty of exposure makes 
interpretation of the epidemiological data very problematic,” the IOM panel concluded. The 
panel then made a logical, yet astonishing recommendation—particularly in light of VEB’s 
strenuous efforts to employ epidemiology as a vehicle for minimizing the perceived dangers of 
SV40: “Until some of the technical issues are resolved, the committee does not recommend 
additional epidemiological studies of people potentially exposed to the contaminated polio 
vaccine.” 
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The Perfect War Machine 


The Cardinal Bernardin Cancer Center at Loyola University, located in the outskirts of 
Chicago in Maywood, Illinois, is a multimillion-dollar monument to this nation’s preoccupation 
with cancer. Opened in 1994, the sparkling 125,000-square-foot concrete-and-glass structure 
boasts that it is the only freestanding facility in Illinois dedicated exclusively to cancer research, 
diagnosis, treatment, and prevention. The center’s primary patient treatment centers are situated 
on the ground floor of the building, surrounding a pleasant waiting area that is softened by plush 
magenta sofas and an airy atrium. The research laboratories encircle the atrium one story above, 
their proximity to the treatment clinics suggesting that any new scientific breakthroughs are sped 
to the suffering patients below. But the laboratories are largely hidden from the patients. To 
reach them you must enter an elevator or secluded stairwell, find your way up to the next level, 
push through a set of heavy firewall doors, and then continue down a maze of hallways. Here, 
sequestered in three-dozen laboratories, researchers are striving to unlock the molecular 
mysteries of cancer. Michele Carbone’s office—jammed with ring binder notebooks, a 
microscope, and other research and writing accoutrements—is tucked into a corner of the 
building and overlooks a parking lot. In two tidy laboratories a few steps down the hall, he and 
his research team have begun to unravel the exact mechanisms by which SV40 causes cancer. 

Carbone’s lab is lively. His laboratory group includes scientists from China, Pakistan, and 
Italy as well as the United States, and the whir of high-tech laboratory equipment is often 
punctuated by good-natured Italian banter. One section of the lab is taken up by Carbone’s 
collaborator, Maurizio Bocchetta, who has made significant contributions to the understanding of 
how SV40 infection disrupts the normal functioning of regulatory genes inside mesothelial cells. 
The rest of the group has been led, until recently, by Paola Rizzo, who first teamed up with 
Carbone in 1993 when he sought her DNA-sequencing expertise during his initial experiments 
on Pass’s mesotheliomas. It was Rizzo’s DNA sequencing that provided the final confirmation 
that what was in the mesotheliomas could only have been SV40. Working with Rizzo, Carbone 
developed state-of-the-art PCR protocols specifically for SV40 detection in mesotheliomas that 
have been adopted by numerous other laboratories conducting SV40 research. 

In one corner of Carbone’s lab, photos of monkeys cut out of a magazine by a lab assistant 
stare down from a door; elsewhere an Italian-English magnetic word game plastered across the 
front of a freezer declares nonsensically: “come, music, presente, passion, quest, inferno, 
tempest .” But the rest of the laboratory has the appearance of an oversized space module in 
which real estate is at a premium: Every shelf is labeled and every piece of equipment has its 
designated place. Two three-foot-high incubators are stacked in a corner. In block letters penned 
across a swath of blue tape, the bottom incubator warns: “Do not open, virus!!” In the next room, 
another incubator admonishes, “No cells suspected to contain live viruses are to be lodged inside 
this top incubator.” 

Though the atmosphere is friendly, the work is exacting, with Carbone setting the example. 



On a warm July afternoon, Carbone is examining an SV40-infected cell culture plate under a 
microscope. His fingers hover over the focus knob, barely touching it, poised to fine-tune the 
view, as he searches the mesothelial cells for signs of cancerous transfonnation. He looks up 
from the microscope and speaks almost fondly of the virus he has studied so intensively for the 
past decade. SV40 is “the smallest perfect war machine ever,” he murmurs. “He’s so small. But 
he’s got everything he needs.” 

Magnified fifty thousand times under an electron microscope, SV40 doesn’t seem 
particularly menacing. In contrast to the portentous, wormlike shape of some more notorious 
viruses, such as Ebola, SV40 looks almost pretty—bluish snowflakes against a field of white. It 
owes its delicate appearance to its icosahedral triangular scaffolding, a geometric, twenty-sided 
protein skin that surrounds its lone circular double strand of DNA. Compact and efficient, the 
DNA strand contains only 5,243 base pairs—a lean life form compared to the four million base 
pairs of DNA contained in even a simple bacterium. SV40 is as simple as it is small. The human 
genome codes for 150,000 proteins while SV40 codes for just six (although some scientists 
believe they have recently discovered a seventh), three of which make up its protein skin. Of the 
remaining proteins, one regulates the virus’s growth and the two others are the virus’s tumor- 
causing proteins, hence the name: T-antigen, for tumor-causing antigen. The large T-antigen, 
distinguished by its capital T, is about 700 amino acids in length, while its sister protein, the 
small t-antigen, designated with a lower-case t, embodies 174 amino acids. Scientists often refer 
to these two tumor-causing proteins by the shorthand designations of “Tag,” for the large T- 
antigen and “tag,” for the small t-antigen. These tumor antigens, particularly the large T-antigen, 
are highly oncogenic. Carbone describes large T-antigen as “the most oncogenic protein ever 
discovered.” It is unique, he says, in its ability to cause cancer when set loose inside certain types 
of cells. 

To understand how a cell becomes cancerous, it helps to know something about the 
multilayered protections bequeathed by nature to help prevent cells from becoming cancerous. It 
is only when these protective mechanisms are breached that the cell takes its deadly turn toward 
immortality. 

Simply put, for a cell to become cancerous three things have to happen. The first is that the 
cell has to lose the function of those genes that restrain cell growth and prevent malignancy—the 
cellular “brakes,” so to speak. Secondly, the cell has to receive a stimulating signal from those 
genes—called oncogenes—that cause tumor cells to grow. Finally, the cell’s normal limit on 
how many times it can divide must be overcome. 

The first of these protections involve a series of tumor suppressor genes known as p53 and 
the Rb genes. Whenever a cell begins to divide, in the process known as mitosis, a small army of 
quality control agents goes to work. Running up and down the cell’s DNA, like a band of 
frenetic electricians looking for loose wiring in an apartment complex, these genes and proteins 
work together in a succession of intricately linked mechanisms to scrutinize the DNA’s integrity. 
If at any stage of cell division they detect DNA abnormalities, mitosis is halted and the damage 
is repaired. If the damage cannot be repaired, another set of genes is activated and the cell 
undergoes “apoptosis,” the term for programmed cell death—the cell essentially commits 
suicide. 

The principal in this elaborate regulatory dance is called p53. Arnold J. Levine, former 
president of Rockefeller University, in New York City, and one of the discoverers of p53, says 
that 60 percent of all cancers involve some sort of damage, mutation, or inactivation of the gene. 
“The p53 gene is central to human cancers,” he explains, describing it as “the first line of defense 



against cancer formation.” If p53 is not functioning properly, a cell with altered DNA may 
undergo mitosis instead of dying as it should. If the DNA alterations are such that the cell 
continues to reproduce wildly, that is the beginning of a cancer. 

In July 1997, in two groundbreaking papers published in the journal Nature Medicine, 
Carbone and his collaborators examined how SV40’s large T-antigen is able to strangle p53 and 
other crucial tumor suppressor genes in human mesothelial cells. One of the paradoxes about 
mesotheliomas is that human mesotheliomas are rich in nonnal p53, yet they are one of the most 
deadly human cancers. Why, if there is an abundance of this cancer-suppressing gene, is the 
cancer so aggressive? Carbone’s experiments showed that in human mesotheliomas, large T- 
antigen attacks p53, binding to it so that it cannot function properly even though the gene is 
present in large quantities. In effect, it doesn’t matter how much p53 is present in the 
mesotheliomas; SV40 produces enough T-antigen to disable all of it. In the companion Nature 
Medicine study, Antonio Giordano, then at the Kiminel Cancer Center in Philadelphia, described 
how large T-antigen inhibits a second series of anticancer proteins called Rbs, which together 
serve as the final gatekeepers in cellular division. They thus serve as a second layer of cellular 
protection against cancer. If p53 fails, the Rbs can step in and stop genetically defective cells 
from dividing. Giordano found that in mesotheliomas, SV40 T-antigen was crippling the Rbs. 

Together, the Carbone and Giordano studies established that SV40 is uniquely oncogenic in 
human mesotheliomas. Using a single protein—large T-antigen—SV40 can disable two of the 
body’s most important cancer suppressing systems simultaneously. No other cancer-causing 
virus has that capacity. For example, human papilloma virus, which causes cervical cancer, must 
produce two proteins, E6 and E7, to inactivate p53 and the Rbs respectively. SV40 needs only 
one—large T-antigen. For this reason, Arnold Levine calls large T-antigen “a remarkable 
protein.” 

But why mesotheliomas? With so many different cells and organs to choose from, why was 
SV40 turning up so frequently in this relatively rare cancer? Carbone reviewed the literature on 
the virus. He discovered that most studies of SV40’s behavior in human cells had examined what 
happened when the virus invaded fibroblasts, specialized connective tissue cells. This was 
because large amounts of the tissue type were readily available to research laboratories in the 
form of human foreskin specimens. Mesothelial cells, however, are dramatically different from 
fibroblasts. They are the last remnants of the central embryonic layer called the mesoderm, and 
are a much more primitive cell type than fibroblasts. Carbone decided to conduct an experiment 
comparing SV40’s infection of human fibroblasts with SV40 infection of human mesothelial 
cells. The results of the study completely changed the established view of what happens when 
SV40 infects human cells. 

Viruses, such as SV40, enter a cell with the object of replicating, not causing tumors. In the 
nonnal life cycle of a virus, it invades a host cell, hijacks the cell’s own reproductive machinery, 
and proceeds to make thousands upon thousands of copies of itself inside the cell. Eventually, 
the host cell becomes loaded with virus to the point that it can no longer hold all the invaders. 
The viruses either bud forth from the cell or burst the cell open, killing it in either case. 
Thousands of these newly liberated viruses then rush to attack other cells, and the infective 
process continues. In this scenario, the virus may make the host ill, but it doesn’t cause cancer, 
because the infected cells die. This is exactly the situation that unfolds when SV40 infects a 
human fibroblast cell: The replication of SV40 eventually fills the cell with virus and causes it to 
burst and die. Because early SV40 studies centered on fibroblast cells, it was assumed the virus 
was harmless to human cells. 



But mesothelial cells contain four to five times more p53 than human fibroblasts. Carbone 
discovered that in mesothelial cells, the large T-antigen becomes preoccupied with binding to the 
excessive p53 present in the cells. This, in turn, dramatically retards the pace of SV40 replication 
—so much so, that the virus achieves a parasitic symbiosis with the mesothelial cells, in which it 
multiplies so slowly that it does not burst the cell. Now the mesothelial cell can divide 
unchecked. Carbone and his colleagues discovered SV40 caused mesothelial cells to become 
malignant at a rate 1000 times that of fibroblasts. “What we found was that SV40 does different 
things in different cells and organs,” Carbone says. “In mesothelial cells, it doesn’t kill them, but 
drives them to malignant growth.” Whether this same process is at work in other SV40-related 
cancers remains to be investigated. 

What makes a cell malignant? Once again, SV40 can serve as the source of the actual genetic 
changes that make nonnal cells cancerous. Again, the virus can do it in more than one way. One 
is through human chromosome damage—by adding or deleting whole sections of DNA or 
reshuffling the genes on the twenty-three pairs of chromosomes contained in the cell’s nucleus. 
Joseph R. Testa, director of the Human Genetics Program at Fox Chase Cancer Center in 
Philadelphia, says that once SV40 is finished with a cell, “it looks like somebody set off a bomb 
inside the cefi’s nucleus, because of all these chromosomes rearrangements.” 

Another way SV40 induces malignancy is to accelerate cell growth. An Italian team of 
scientists discovered that T-antigen triggers an “activation” signal (or oncogene) in the cell called 
Met that stimulates growth factors. This causes the mesothelial cell to go from a resting phase to 
a replicating phase—essentially flipping the switch for cellular growth to fast forward. And just 
as cells have more than one brake (p53 and the Rbs), they also have more than one accelerator. 
Carbone’s colleague, Bocchetta, discovered that SV40 can also activate a gene called Notch-1 
that pushes the cell to divide. SV40 thus can inactivate two key cellular brakes and activate two 
key accelerators, all by itself. 

Knocking out a cell’s brakes and kicking on its accelerator is still not sufficient to produce 
unchecked tumor growth. Nature blessed the body with an additional anticancer feature: cells 
have a limited life span. A healthy cell will reproduce itself only a finite number of times before 
dying. That is because each time a cell divides, the telomeres, a spindle of microfibers on the 
ends of each chromosome, shorten a little bit. In classical mythology, three goddesses—the Fates 
—wove together the fabric of a person’s life, detennining how long he or she would live. 
Telomeres are literally the threads of life; they determine the natural life span of all cells. Each 
time a cell divides, a little piece of the thread gets used up, and the telomeres get shorter. Once 
they have shortened beyond a certain point, the cell—and all the daughter cells, which derived 
from it—have used up all their allotted thread. They cannot divide any longer, and they die. This 
is why most scientists believe that all human beings, no matter how healthy, have an upper limit 
to their life spans. 

Interestingly, this phenomenon was discovered in the 1960s by Leonard Hayflick as he was 
perfecting his human cell substrate WI-38. During his work on WI-38, Hayflick discovered that 
after dividing forty to sixty times, his strain of human diploid cells inevitably died. Even if they 
had been frozen for years, once they were thawed and began dividing again, their total number of 
doublings never exceeded this preordained amount. Nature had programmed a natural life span, 
or senescence, into every cell. Today, the number of divisions a cell can undergo before dying is 
known as the Hayflick limit, in honor of the scientist whose discovery opened up an entire new 
field of inquiry—cell gerontology. Because of the Hayflick limit, even those cells in which p53 
has been disabled or growth factors have been stimulated are still subject to this internal limit 



and usually enter so-called crisis and die after dividing forty or so times. 

Carbone and Rudy Foddis, a postdoctoral student in his laboratory, found that SV40 activates 
telomerase, an enzyme that allows the telomeres to be elongated every time the cell divides 
instead of becoming shortened—in effect, allowing the mesothelial cells to divide endlessly. 
Ironically, it was the virus’s contamination of the polio vaccine that led to the search for an 
alternative substrate by Hayflick, which in turn led to the discovery of the importance of 
telomeres. Now it turns out that it is SV40’s interference with the natural behavior of telomeres 
that allows malignant cells to become immortal, instead of dying as they should. 

“The idea of human cancer is that you need many different carcinogens, because different 
carcinogens do different things,” Carbone explains. “Cancer is a multifactorial process.” In 
essence, there is no such thing as a complete carcinogen—one substance that causes cancer by 
itself. Rather, a cell normally requires numerous “hits” or insults from various carcinogens 
before it can become cancerous. One will inactivate p53. Another will activate a tumor 
oncogene. Something else will cause chromosome damage. Still something else must occur to 
activate telomerase. Eventually the cell becomes a tumor cell. “There is no one thing that has 
been shown capable of doing all of these three things together,” Carbone asserts, “except for 
SV40.” SV40 can block the Rbs and p53. It can activate several oncogenes that stimulate the cell 
to grow. It can alter chromosomes and also induce telomerase activity. “Therefore SV40 by itself 
can do everything that is required to make a human cell malignant,” he says. “It is one of the 
most potent human carcinogens that we know.” 

Cellular changes leading to cancer do not occur in a vacuum in the human body. Carbone 
notes that his SV40 findings are the result of cell culture studies—the only place in which SV40 
infection can be safely and ethically tested on human cells. Because those studies take place in a 
test tube, not in the human body, they make no allowance for the defense of the human immune 
system. A healthy immune system generally seeks out and destroys invading viruses. The case of 
SV40 is no exception. Indeed, the fact that T-antigen is such a strong tumor inducer also means 
that in most cases it provokes a strong immune response. That is why, as with other carcinogens, 
not everyone who is exposed to the virus will become ill. Carbone suspects that, like other 
cancer-causing substances, SV40 usually works in concert with other carcinogens to cause 
disease. Whether the virus can sometimes cause cancer all by itself in human beings is still 
unknown. 

“Human beings have devised many mechanisms to defend themselves against cancer,” 
Carbone says. “This is one of the reasons that human beings live so long compared with other 
animals.” 

There are conditions, however, that militate against that response. One of them is the 
presence of an immunosuppressant, such as asbestos. Used widely as insulation material 
beginning in the 1950s, asbestos has been found in homes, schools, offices, factories, and 
shipyards around the world. The versatile mineral fiber was used in a variety of heat-sensitive 
applications, employed in everything from car brakes to lawn mowers, roofing materials to 
plumbing insulation. Over the last three decades, researchers have shown that asbestos fibers 
lodged in the lungs can act as an immune system depressant and trigger DNA damage that can 
lead to cancer. Debates about which types of asbestos are carcinogenic and whether the mineral 
fiber can always be traced to every case of the disease notwithstanding, thousands of 
mesothelioma victims have recovered damages from asbestos companies as a result of this 
research. 

In his original 1994 Oncogene paper, Carbone hypothesized that SV40 and asbestos might 



act synergistically to cause cancer in some cases where either one alone would be less effective. 
Later, in a series of experiments, Carbone and his team set out to determine how the two putative 
carcinogens might interact in mesothelial cell cultures. First they deliberately mutated SV40 so 
that it could no longer produce small t-antigen. The mutant viruses seemed to have almost no 
ability to effect telomerase activity in mesothelial cells; consequently, the cells did not become 
malignant. 

Next, they decided to see if adding asbestos to the mix had any effect. Interestingly, they 
discovered that when asbestos was added along with the SV40-mutant, they could now transfonn 
these same mesothelial cells. But asbestos by itself did not cause the mesothelial cells to become 
malignant. In a series of experiments conducted in 2003—this time not in tissue cultures, but 
with hamsters—Carbone and Pass reached essentially the same conclusion: SV40 and asbestos 
are co-carcinogens. 

These recent experiments by Carbone and his team confirm some of the theories Carbone 
first advanced in 1994. One is that SV40 virus, with both of its tumorogenic proteins, appears 
capable of causing mesothelioma all by itself. “Clearly there are some cases of SV40-associated 
mesothelioma in which no history of asbestos exposure has been demonstrated,” he says. 
Another is that in certain cases, asbestos and SV40 can interact together to cause the disease. 
Although the mechanisms by which asbestos and SV40 interact is still unclear, exploring this 
synergistic relationship opens an intriguing new dimension in cancer research—the possibility 
that viruses and environmental toxins are much more deadly in tandem when it comes to tumor 
induction. “Can you think of anything more different on earth than asbestos and a monkey 
virus?” Carbone says. “Yet you stick them together and they work together to be more deadly 
than either one of them is alone.” The implications, Carbone says, are far-reaching. Traditionally, 
researchers have looked at only one variable when researching the cause of cancer. But if it is 
true that environmental toxins can interact with relatively common viruses to cause cancer, it 
may be time to reconsider what constitutes an “acceptable risk” for exposure to such 
carcinogens, says Carbone. The synergistic properties of two seemingly unrelated carcinogens 
may, when combined, raise the cancer risk to a substantially higher level than exposure to either 
one of them alone. 

Meanwhile, other research shows that SV40 has additional cancer-causing tricks. Sometimes 
the virus sets off the chain reaction that leads to tumor formation, yet manages to leave no trace 
that it was ever present. In virology, this is described as a hit-and-run mechanism: The virus can 
cause so much damage that the cell perpetuates its own malignant growth long after the virus has 
disappeared. 

A team of scientists from Bonn has demonstrated this mechanism in rats, showing that SV40 
is able to inflict damage in cells and then vanish completely. The Gennan team injected fetal rat 
brain cells that had been rendered cancerous by large T-antigen into the brains of adult rats. 
Eighty percent of the adult rats developed a brain cancer that is the rodent equivalent of human 
medulloblastoma, one of the pediatric brain cancers with which SV40 has been associated and 
the same type that afflicted Alexander Horwin. When the Bonn researchers searched for large T- 
antigen in the tumors, it was no longer present in some of the cells. Yet these particular sets of 
transformed (or malignant) cells appeared to be even more malignant than those that were still 
expressing the T-antigen—evidently because without the presence of T-antigen, the immune 
system could no longer recognize them as a threat. Thanks to SV40, the cancer cells were now 
able to escape notice by the body’s disease-detection radar. 

This finding may explain how SV40, and perhaps other viruses, can induce cancer and yet 



not be readily detectable once tumors start proliferating rapidly. Without the presence of an 
immunogenic protein like T-antigen, cancer cells are less prone to immune system attack. Thus, 
after a certain point in tumorogenesis, cancer cells that have rid themselves of the virus have 
higher survival rates than those that still contain SV40, eventually replacing SV40-infected cells 
as the dominant subset in some expanding tumors. Yet the ultimate source for the aggressive, 
“stealth” cancer was still SV40. 

Studies from Italy support this novel hypothesis: SV40 is dangerous as long as it is in the 
right tissue, even if it is not actually present in every, or even most, cells. A team led by Luciano 
Mutti and Giovanni Gaudino discovered that a small number of SV40-infected mesothelial cells 
can induce malignancy in much larger numbers of nearby noninfected cells. Mutti and Gaudino 
found that once SV40 invades the mesothelial cells, the virus not only turns on the Met oncogene 
within the cells it has infected, it also stimulates those cells to send chemical signals to their 
neighbors, forcing them to turn on Met. Now these neighboring, uninfected cells have also been 
artificially switched on from a resting phase into an unnatural, hyperactive growth phase. Thus, 
even if only a few tumor cells contain SV40, growth factors produced by these cells will spur the 
malignant growth of nearby cells that do not contain the virus. 

Mutti also found that once tumor formation is under way, SV40 subverts one more cellular 
regulatory system in order to ensure that the tumor continues to grow. SV40, Mutti discovered, 
stimulates mesothelioma cells to produce vascular epithelial growth factor or VEGF. VEGF is a 
chemical that promotes blood vessel growth. Mutti found that in mesothelioma biopsies that 
tested negative for the presence of SV40, little VEGF is produced, while tumor cells that 
contained SV40 manufacture high levels of the growth factor. In this way, SV40, by encouraging 
blood vessels to grow toward the tumor, helps secure for the burgeoning cancer an ample supply 
of blood and nutrients. 

Mutti’s data may offer a reason why mesothelioma is such a difficult cancer to cure—the 
SV40 helps maintain the malignant state of the cancerous cells and its nearby sisters with very 
little effort. Not surprisingly, Mutti found that patients whose tumors contained the virus had 
shorter life spans than those whose mesotheliomas were caused for other reasons. 

Some of the strongest evidence that SV40 causes mesothelioma has come from the labs of 
two self-proclaimed SV40 skeptics. David Schrump, a boyish-looking researcher with round 
glasses and sandy hair, succeeded Pass as the head of the Thoracic Oncology Division of the 
NCI after Pass left the NCI in 1996. He had by his own admission “no interest” in looking for 
SV40 and had “a very skeptical eye on what had been previously published” about the 
association of SV40 with human tumors. In his experiment, he and his team established a series 
of mesothelioma cell lines that tested positive for SV40. They then devised a genetic “magic 
bullet”—a strand of RNA called an antisense that would bind onto SV40’s T-antigen and disann 
it. Doubtful that SV40 played any role in causing mesotheliomas, Schrump expected that his 
antisense would have no effect on the malignant cell cultures. Instead, to his surprise, Schrump 
found that disarming T-antigen stopped the mesothelioma cell lines that contained SV40 from 
growing. The results of his experiment completely contradicted the working hypothesis Schrump 
had constructed before he began his experiment. Not only was SV40 involved in making the 
cells malignant, but disabling the virus in effect halted the malignant growth. 

The unexpected results of his antisense experiment changed Schrump’s thinking about the 
virus. “I find it hard to believe that if SV40 gets into these cells that it does not do something 
that’s bad,” he says. “It’s so disruptive of cell physiology.” He also lends much greater credence 
to the work of those who are recovering the virus in human tumors than he did before his 



experiment. Researchers such as Strickler, Goedert, and Shah who cannot find SV40 are using 
“far less sensitive techniques,” he says, than the ones that Carbone and others have perfected. 
Since 1999, Schrump has published two papers suggesting that deactivation of T-antigen has 
potential as a therapy for mesothelioma victims. He and the NCI have also applied for a patent 
on the antisense mechanism, in the hopes that it might some day prove useful as a therapy for 
mesothelioma. 

One of the most important experiments supporting SV40’s causal role in mesothelioma 
formation was conducted by another self-described SV40 skeptic, Adi Gazdar, a former head of 
the Tumor Cell Biology Section of the NCI. Today, Gazdar is professor of pathology and deputy 
director of the Hamon Center for Therapeutic Oncology Research at the University of Texas 
Southwestern Medical Center in Dallas, where he has amassed a collection of more than twenty- 
five hundred tumor specimens. Gazdar, a native of India, has a medium build and silver-gray 
hair. He is soft-spoken and unassuming and one might be forgiven for failing to recognize him as 
one of the world’s leading cancer researchers. But there is no mistaking his credentials. Gazdar 
has published more than five hundred articles on human cancer and its causes. His 
accomplishments include the creation of some four hundred cell lines (cultures of cloned tumor 
cells) from different types of human cancers, more than two hundred of which have been 
deposited with an international organization that makes them available to scientists conducting 
cancer research. Not only have cell lines initiated by Gazdar been distributed more widely than 
those of any other researcher, but he also has the distinction of creating the cell line used by NCI 
researcher Robert Gallo to continuously propagate the HIV virus for the first time, thus enabling 
blood tests to be developed to identify HIV conclusively. 

When Gazdar first heard about Carbone’s research, he found it unconvincing. “I read some of 
Carbone’s written works and, frankly, I just didn’t believe them,” he recalls. “Here’s a monkey 
virus suddenly popping up in the middle of a rare tumor. I was suspicious. I was skeptical of the 
data, whether the work was perfonned correctly, whether the conclusions were right, so forth. 
Then I thought: I’ve got the perfect tool to either prove or disprove it—and I certainly thought I 
was going to disprove it—and that was to microdissect the samples.” 

Gazdar used an exacting technique called laser microdissection, to examine a series of 
mesothelioma samples. He meticulously separated the cancer cells, one by one, from nearby 
noncancerous cells. “If one can find the virus in both [types of] cells, then almost certainly it’s 
very likely to be some sort of contamination or artifact. But if I found it specifically in the tumor 
cells and not in the adjacent nonmalignant tissue, than it was likely to be an association” between 
the virus and the cancer, Gazdar says. “When I did that, to my amazement I found the virus was 
specifically associated with the tumor cells.” In his microdissections, Gazdar found that SV40 
was present in more than half of the malignant cells in the mesotheliomas he examined. He also 
found the virus in some precursor cancer cells within the tumor masses. Significantly, more than 
98 percent of the cells from adjacent, nonmesothelial lung tissue were negative for SV40. “That 
rules out any contamination,” he says, “because if a specimen were contaminated [with the 
virus] ... it would be in all parts of the specimen, it wouldn’t whomp down on the mesothelium 
alone.” The fact that SV40 is in the precursor cancer cells is also strong evidence it is causing the 
tumors, Gazdar says. “The virus is in the right type of cells for many years before they become 
malignant.” Gazdar, who published his results in 1999, has completely reversed his position on 
SV40’s ability to cause tumors in human beings. “I went from an agnostic to a skeptic to a 
believer to a zealot,” Gazdar says. “I’m convinced. I’ve gone 180 degrees.” 

With even former doubters becoming zealots, it is not surprising that there has been an 



upsurge in SV40 research efforts. Between 1997 and early 2003, more than twenty-five new 
studies were published demonstrating the presence of SV40 in human mesotheliomas; sixteen 
others found the virus in brain, bone, and various other cancers, as well as in the kidneys and 
peripheral blood. Apparently the efforts of Carbone and others at the 1997 NIH conference to 
gamer widespread interest in the vims have paid off. Since 1997, study of the simian vims has 
become a global phenomenon. As of 2003, researchers had found SV40 in human tumors in 
China, Japan, New Zealand, Australia, Spain, Portugal, France, Switzerland, Italy, Gennany, 
Sweden, Norway, Belgium, England, Scotland, Wales, the United States, Canada, and Brazil. 

Many of the studies suggest there is a geographic correspondence between the location of the 
SV40-positive tumors and the distribution of contaminated polio vaccine. Rates of SV40-positive 
tumors seem to be particularly high in the United Kingdom, United States, and Italy, all of which 
had large mass programs of immunization with the contaminated Salk vaccine. On the other 
hand, in countries that did not use the contaminated vaccine or had only small campaigns, the 
rate of SV40-positive tumors appears to be extremely low, in some cases negligible. For 
instance, more than eighty mesotheliomas from Finland and Turkey were tested for SV40 in 
three separate studies. Every tumor was SV40-negative. Neither country used contaminated polio 
vaccine. (Today, Finland has one of the lowest mesothelioma rates in the West, half the U.S. per 
capita rate and one-third of the United Kingdom’s.) The authors of all three studies pointed to 
lack of contaminated vaccines in their countries as the most plausible explanation for their 
negative findings. Similarly, Finnish brain tumors have also tested negative for SV40, while 
those from Italy, the United States, and other countries that used Salk vaccine frequently test 
positive. 

One of the most significant new SV40 findings has come from the labs, once again, of Janet 
Butel and Adi Gazdar. Working independently of each other, the two scientists found SV40 at 
high rates in a group of cancers that are known collectively as “non-Hodgkin’s lymphomas”; 
they occur more frequently than any other types of lymphoma. Gazdar reported he had found 
SV40 in 43 percent of the non-Hodgkin’s lymphoma samples he examined, and Butel had found 
SV40 in 42 percent of her samples. Lymphomas, interestingly, are a fourth tumor type that 
hamsters sometimes contract when exposed to SV40, a discovery made in the 1970s. 

Like mesotheliomas and pediatric brain cancers, lymphomas have been increasing steadily in 
incidence in recent years, and non-Hodgkin’s lymphomas are the most common of all 
lymphomas. Five percent of all cancers diagnosed in the United States annually are now 
lymphomas of one sort or another. Unlike mesotheliomas or pediatric brain tumors, non- 
Hodgkin’s lymphoma cannot be described as a rare cancer: 54,000 Americans are diagnosed 
with the disease every year, and 30,000 die from it annually. Non-Hodgkin’s lymphoma 
incidence has risen 3 percent annually since the 1970s; risk increases as one ages. 

Gazdar has also linked SV40 to leukemia. In 2003, Gazdar detected SV40 DNA in seven of 
twenty-four leukemia samples he checked, or 29 percent of the time. When he tested another set 
of samples, the incidence of the virus increased to slightly above 30 percent. He found that SV40 
was completely absent in the bone marrow cells, lymph nodes, and blood of patients without the 
cancer. “That proves the association,” Gazdar says. SV40 is “clearly associated with both 
chronic and acute leukemias of several types.” 

Gazdar discovered that SV40 appears to behave the same way in leukemias and lymphomas 
as it does in mesotheliomas and brain tumors. The virus attacks the cells’ anticancer defenses. In 
many of the SV40-positive lymphoma and leukemia samples, Gazdar found the virus had 
disabled a series of seven different tumor-suppressing genes. 



Although he states SV40 is not sufficient or necessary for leukemia and lymphoma 
development, he is convinced that the virus is present and facilitating cancer in the leukemias 
and lymphomas he has examined. “The data is so striking that there’s just no way it could be by 
chance,” he says. “It’s got to be there, and it’s got to be having a biological effect. It’s specific to 
lymphoma and leukemias. It’s not present in controls [those who do not have the disease] and so 
that proves association. The part that proves causality to me is the fact that it is knocking out 
tumor suppressor genes—remarkable tumor suppressor genes.” That, says Gazdar, is consistent 
with how other tumor-causing viruses work. 

Gazdar, the fonner SV40 skeptic, believes the public health response to the simian virus must 
change. The different types of cancers with which it is involved, the numbers of victims, and the 
increasing evidence that it causes cancer, all demand a serious federal effort to study it. “Look 
how many people were potentially contaminated with the virus,” he says. “The potential health 
issues are mind-boggling.” 

Unfortunately, the NIH does not appear to agree. Since 1997, the federal government’s 
primary response to SV40 has been to dispute almost all the research associating the virus with 
human tumors. The centerpiece of that effort was the large so-called reproducibility study that 
Howard Strickler and Keerti Shah had suggested at the January 1997 NIH conference. It was 
launched by Viral Epidemiology Branch in mid-1997. The inconclusive study dragged on for 
four years, wasted hundreds of thousands of dollars, and tied up some of the world’s top SV40 
researchers in a largely fruitless effort. In the process, it set off a round of bitterness and 
recrimination rarely seen in the world of science. 
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A Study Marred by Strife 


On July i, 1997, at 8:30 in the morning, eighteen government scientists and private researchers 
crowded into a small conference room on the NIH’s Bethesda, Maryland, campus to debate the 
future of the federal government’s involvement in SV40 research. The scientists present 
represented the full range of opinion on SV40. There were believers: Carbone, Butel, Lednicky, 
and Pass. There were the prominent naysayers: Goedert, Strickler, and de Villiers. And there 
were some scientists who were ostensibly neutral. Dubbed the SV40-PCR Working Group, the 
disparate lot had been summoned by Andrew Lewis, Carbone’s former boss at the NCI, who was 
now head of the Laboratory of Virology in the FDA’s Office of Vaccine Research and Review. 

At the January 1997 NIH SV40 conference, Carbone and the others in the SV40 camp 
believed they had made a convincing and scientifically valid case that what they were finding 
was genuine SV40 and not PCR contamination. The VEB felt just the opposite and believed it 
had been given a mandate at the conference to press ahead with the so-called reproducibility 
study that Strickler and Shah had proposed. Strickler had recruited some potential participants— 
two labs in Britain and one in France—and had already begun to design the study. The goal was 
to see whether PCR could “reliably” detect SV40 in human tumor samples. To do this, Strickler 
conceived of a study in which multiple laboratories would be given blinded tumor samples and 
controls in duplicate so that the labs would have to prove not only that they could detect the virus 
when it was present (and not detect it when it was not present), but achieve the identical results 
twice. Lewis now wanted this group of scientists to achieve consensus on whether to implement 
Strickler’s proposed design and hoped to secure agreement from all of them to participate. 

Carbone and some of the other SV40 researchers were pleased that Lewis was chairing the 
meeting. He had solid credentials as a researcher, and a strong background in SV40, and unlike 
the VEB scientists, he was not predisposed against the possibility that the simian virus was 
associated with human cancer. When the meeting began, one researcher remembers being 
hopeful that the two opposing camps could resolve their differences. “Wow, maybe we’re going 
to get to the bottom of this,” the scientist thought. 

Nothing, as it turned out, could have been further from the truth. As the day wore on, it 
became clear that there were still many simmering resentments left over from the January 
conference. The researchers who had successfully detected SV40 DNA felt that they were being 
patronized and that when they pointed out legitimate scientific shortcomings in the proposed 
VEB protocol, they were not taken seriously. Worse, they felt that their own research was once 
again under attack by scientists who were not qualified to pass judgment upon it. Strickler and 
Goedert, the VEB duo, had never even performed PCR tests. Yet they were going to lead an 
entire study on the issue of whether PCR could detect SV40 and, in the process, render a 
definitive determination on the reliability of everyone else’s PCR work. 

Just as it had in January, the discussion often circled back to funding. As Strickler outlined 
his proposed experiment, Carbone and several other U.S.-based scientists pointed out that it 



necessitated hundreds and hundreds of PCR tests over many, many months, an unbelievable 
expense for labs already stretched thin. The financial support the VEB was offering each 
participating lab—$15,000 to $25,000—needed to be double, triple, perhaps ten times as much, 
especially if the study went on as long as it appeared it would. 

By the end of the meeting, which Strickler would later describe in a memo as “very 
contentious,” the mistrust between the two groups was palpable. (It took three months for the 
participants just to agree on the minutes.) Just before the meeting broke up, Strickler proposed a 
study coordinator, someone who was a papilloma virus expert, a suggestion that was angrily 
rejected by the SV40 scientists. About the only thing the two factions could agree on was that 
instead of using ependymomas for an SV40 survey, as Strickler had proposed, fresh-frozen 
mesotheliomas were the better choice. 

After the meeting, several of the American researchers felt that they had been trapped. The 
two British labs and the one French lab were on board to go forward with Strickler’s plan, and 
the VEB had made it plain that it would simply proceed without the U.S. scientists if they 
refused to cooperate. Some worried that if they didn’t participate, their refusal would be 
interpreted as a sign that they feared their own work was unreliable. On the other hand, the 
VEB’s study design was complex, expensive, and contained ample room for error, especially 
since the VEB organizers seemed to understand so little about the biology of SV40. Moreover, 
interpretation of the experiment results was being granted to Strickler. Wasn’t it a conflict of 
interest, they wondered, to make Strickler, who had authored the only published negative study, 
the organizer of a study that was to determine once and for all which side was right? 

Carbone, for one, felt the whole exercise was unnecessary. Two months earlier, he had 
agreed to participate in a study directed by one of the world’s leading investigators in the areas 
of mesothelioma treatment and basic research, Joseph R. Testa, of Philadelphia’s Fox Chase 
Cancer Center. Testa had told Carbone up front he was highly doubtful of the SV40- 
mesothelioma association but would oversee a search for the virus in mesothelioma biopsies at 
the request of the International Mesothelioma Interest Group, an organization of researchers and 
clinicians. 

The plan called for four laboratories to be given blinded samples from the same twelve 
mesothelioma biopsies. Only those samples in which all four laboratories found SV40 would be 
considered positive for the purpose of the study. In addition to Carbone’s lab, there would be two 
labs that had never worked with SV40 before, and a Finnish lab that tested for SV40 in 
mesothelioma samples from a population that hadn’t received contaminated vaccine and failed to 
find the virus. A strict protocol was in place to minimize any possibility of PCR contamination. 
All mesothelioma specimens were to come from the Sloan Kettering Cancer Center, which was 
unaffiliated with any of the participating labs. Mesothelioma specimens from this hospital had 
never before been tested for SV40—so there was no chance the specimens could be 
contaminated at their point of origin. DNA from all the specimens would then be extracted in 
Testa’s lab. Not only had Testa’s Fox Chase facility never worked with SV40 before, it had 
never even worked with DNA viruses before. Given the rigid protocol, the possibility that 
positive results from this experiment could be attributable to contamination was nil. (In 1998, 
Testa published the results of the study in Cancer Research. Four labs found SV40 in at least 
nine of the twelve mesotheliomas. After the experiment, Testa became convinced about the 
association of SV40 with mesotheliomas. He has since gone on to do further research on the 
topic.) 

The only difference Carbone could see between the experiment that he had commenced with 



Testa and the one Strickler was now proposing was that Strickler wanted everyone to test an 
enonnous number of mesothelioma samples—ninety-five—and he wanted every mesothelioma 
biopsy to be tested twice. Still, like all the other U.S.-based researchers, Carbone had told Lewis 
he would participate in the study. 

Three months after the July meeting, Carbone had a severe run-in with Strickler. On October 
2, 1997, Strickler sent a memo to all twelve would-be study members saying that, because 
securing frozen mesotheliomas was proving difficult, he was prepared to use paraffin-embedded 
tissues as a fallback. Strickler also indicated that he and the VEB would be in charge of decisions 
concerning the DNA extraction techniques. Carbone fired off an angry letter to Lewis 
immediately, which he copied to Strickler and every other study participant. Strickler, Carbone 
asserted, was an epidemiologist; he was unqualified to make decisions about what type of 
specimens to use and had no right to assume unilateral control of the investigation: 


I have just received the enclosed fax from Howard Strickler. I do not understand the tone of this fax since the only job 
of Dr. Strickler was to provide appropriate specimens.... Furthermore, you are the person who is coordinating this 
panel.... I do not see why Dr. Strickler who does not work in a lab, who does not perfonn PCR experiments, who is not 
a molecular biologist or virologist, would be the one to decide what type of experiments and procedures should be 
perfonned. 


But what Carbone didn’t know was that a decision had already been made at the highest 
levels of the NCI sanctioning the VEB as the study’s coordinator. Then-NCI Director Richard 
Klausner, in a 1999 interview, said he personally had decided that the VEB shoud lead the study, 
and not another NCI branch with more experience in DNA extraction, sequencing, and 
characterization—even though the study’s principal goal was to assess the reliability of PCR, a 
molecular technique. “Their expertise in viruses and virus-associated disease makes [the Viral 
Epidemiology Branch] really the right place to do it,” Klausner insisted. “As an expert in doing 
this sort of work, I feel that I can make that decision and I feel very comfortable with the 
decision,” he said. 

Strickler, meanwhile wasted no time in responding to Carbone’s challenge to his authority. In 
a memo sent the same day to all the study participants, he reminded them that this was the 
VEB’s study and that there was limited room for dissent: 


No one individual or laboratory should be allowed to hold this important topic hostage ... trying to hammer out a single 
study plan ... has only lead [sic] to hostility and delayed important research.... VEB has been the promoter of this 
project for more than a year, the group writing the protocol, putting in all aspects of the study design ... to make the 
study a reality. Therefore, all comments should be returned to VEB for response. 


Strickler closed by noting that while “all possible, reasonable requests” to change the protocol 
would be considered, there was only so far the VEB would go in accepting suggestions. “A final 
protocol will be adopted soon and everyone will need to make their own decisions regarding 
participation,” he wrote. 

On November 3, Lewis sent a revised draft protocol to all the potential participants. In the 
letter that accompanied the protocol, Lewis made an oblique reference to the fact that the VEB 
was “taking the lead role in developing the study.” In fact, three weeks previous, Lewis’s boss at 
the FDA, Kathryn Zoon, had agreed that the VEB had “a clear mandate” to run the study and 
was “in control of the investigation.” Despite what the SV40 scientists might have believed 
initially, the VEB, not FDA, was in charge. Lewis’s letter was the first notice to most of them of 
this apparent substitution in leadership roles. 

In a November 9, 1997, letter to Lewis, Carbone expressed his vexation at this turn of events. 



Strickler’s protocol, he wrote, contained a major shortcoming: No one had tested whether the 
commercial DNA extraction kit Strickler wanted to use was effective in capturing SV40 DNA 
from tumor specimens. Another problem was the VEB’s unwillingness to pay the labs for the 
true costs of the necessary PCR tests. This would lead to shortcuts, Carbone said, that “will not 
serve the best interests of science but increase enormously the risk of mistakes.” His biggest 
complaint, however, concerned Strickler himself, who Carbone asserted was openly prejudiced 
against SV40 research: 


Dr. Strickler and his collaborators [at the VEB] are biased. This [has] emerged every time they have spoken about this 
issue and it is also obvious in the first 2 pages of the draft [protocol] ... which contains gratuitous and unnecessary 
biased comments. It should be Dr. Lewis—as we were initially led to believe—who coordinates this project and who 
decides the final protocol, not scientists with an already preformed opinion about the issue. 


Eleven days later, Butel and Lednicky both wrote to Lewis to air many of the same 
complaints about Strickler’s protocol. They, too, questioned the DNA extraction kit Strickler had 
chosen, and they, too, felt the opening section of his draft protocol, which suggested 
contamination was the reason for previous SV40 findings, indicated the VEB scientist was far 
from objective. The opening paragraph of the protocol, the pair said, “sets a distrustful and 
biased tone and should be rewritten.” 

Strickler, however, was firmly in control of the study and soon began to exercise his new 
prerogatives. One of the first things he did was set about cleaning house. On December 10, 1997, 
in a carefully crafted letter, Strickler essentially “uninvited” Carbone from the study, ostensibly 
because of the amount of funding Carbone said he required to participate. (“We were 
disappointed to find your correspondence indicates that you will not be able to participate in the 
study without sufficient time to train a new technician ... and without funding for 2-3 years,” 
Strickler wrote. “As you know unfortunately training time and the $300,000 plus indirect 
[expenses] you require both go substantially beyond the study plan....”) Pass received a similar 
letter the same day. He, too, had estimated his costs as far higher than the VEB was willing to 
accommodate. Butel and Lednicky had also announced their intention to withdraw, but unlike 
Carbone and Pass, they were coaxed into remaining. 

Interestingly, soon after the loss of the Carbone and Pass labs, Strickler changed the study 
design. Instead of testing ninety-five samples, only twenty-five would be required. This, of 
course, dropped the costs per laboratory considerably, cutting them to a fraction of what each lab 
had originally projected. Strickler also suddenly raised the compensation the VEB was offering 
to each participating lab. Pass and Carbone, however, were never informed of the change in 
remuneration nor given a chance to reestimate their costs based on the lower number of samples. 
The VEB study would not include the labs of two of the world’s recognized authorities on SV40 
and human cancer. Strickler replaced Pass and Carbone with two labs of his own choice that had 
far less experience with SV40 and human tumors. 

The VEB study finally commenced in the spring of 1998. Its purpose, according to the final 
protocol, was to “assess the sensitivity, specificity, and reproducibility [of] SV40 PCR assays.” 
Nine laboratories were on board. As a requirement for their participation, all had been asked to 
sign statements saying they had agreed to the protocol and that the study could be published 
listing them as coauthors. Four of the labs had detected SV40 previously in human tumors, two 
others had not (one was Shah’s, the other de Villiers’s). Robin Weiss’s lab was also 
participating. He had once found SV40, but he had written off the finding as contamination. Two 
other labs that had never searched for SV40 were also on the team. One of these was associated 



with David Sugarbaker, a well-known mesothelioma surgeon from Brigham and Women’s 
Hospital in Boston, who had expressed doubt that there was an association between SV40 and 
mesothelioma. 

Sugarbaker was also providing the twenty-five mesothelioma specimens that everyone was to 
test twice. After Sugarbaker prepared the specimens, they were sent to a commercial lab near the 
NCI offices for DNA extraction. Strickler, in his role as study coordinator, had picked the 
contractor, who in turn had picked the DNA extraction kit. None of the participating labs had any 
input into these critical decisions. 

Throughout most of 1998, things were quiet as the labs received their masked samples and 
ran their PCR tests. On December 11, 1998, Strickler reported that all the labs had finished and 
the data had been tabulated. Strickler’s memo outlined the preliminary results. Six of the nine 
laboratories, he said, were able to detect SV40 DNA in at least one of the twenty-five samples. 
Three labs reported no SV40 in any of their samples. Four found one only one sample to be 
positive. Two labs had better results. One had found SV40 in ten samples, or 40 percent, of 
Sugarbaker’s samples, while the other had found SV40 in 20 percent of its mesotheliomas. 

Overall, the SV40 positive rate seemed quite low; the Sugarbaker samples apparently 
contained little SV40. (Or, as it later developed, they might have contained a significant amount, 
but the viral DNA was lost during the extraction process.) There had also been an unexpected 
glitch, Strickler reported. Almost all of the first set of negative controls had tested positive for 
SV40. The commercial contractor Strickler had hired to extract the DNA from the Sugarbaker 
samples had neglected to adequately clean its biosafety hood after preparation of the positive 
controls and had inadvertently contaminated all of its negative samples. The company was forced 
to prepare a new batch of negative controls and send them out for testing a month later. 

In the same memo, Strickler noted that he was about to leave the NIH to assume a new 
position at Albert Einstein College of Medicine, in New York, but promised that he would soon 
be sending off a draft manuscript for everyone’s review and that even with his new 
nongovernmental position, everyone should “rest assured ... I will continue to work on as 
before.” Strickler left the NIH a few days later and headed for New York and began to draft his 
manuscript. In early 1999, he sent it out to the study participants for their comments. 

* * 

For Carbone, “dismissal” from the multilaboratory study meant more time to pursue other 
avenues of research—ones he felt were more important and considerably more promising than 
simply proving once again that PCR was a reliable tool for detecting SV40 in human tumors. 
One thing in particular had nagged at him over the years. It seemed indisputable that the only 
source for the SV40 that he and the others were discovering in human tumors was contaminated 
vaccines. But he had no proof. Absent such proof, skeptics like Strickler continued to suggest 
polio vaccine was not the source. 

The skeptics had come up with any number of theories to explain away the SV40 that was 
appearing in human cancers. Strickler and the VEB repeatedly suggested laboratory 
contamination was the reason, an argument that frustrated Carbone and the other SV40 
researchers, because they felt they had answered it. Each year brought more and more labs 
finding SV40 in human tumors. Many of them had never worked with the simian virus before. 
Moreover, detection techniques had expanded well beyond PCR to include techniques such as 
immunohistochemistry, the demonstration of specific antigens in tissues by the use of fluorescent 
markers or enzymes. That technique ruled out contamination. 



But the skeptics had other theories. Maybe all the SV40 in humans had come from monkey 
bites. How rhesus monkeys biting people in northern India could transmit SV40 so widely that it 
was now appearing in tumors in North America and Europe was never explained. Still, the 
weakness of their arguments did nothing to dissuade the doubters. Strickler, for example, 
commented on the state of SV40 research in 1999 by declaring: “Show me the slightest proof 
that these cancers have any connection with the polio vaccine.” Until Carbone or someone else 
could demonstrate that the SV40 being recovered from human tumors was the same as what was 
in contaminated polio vaccine, the doubters would continue to insist the vaccine was not at fault. 

Carbone had tried for a number of years to find old vials of vaccine. He wanted to use PCR to 
see if they contained SV40 and, if so, what type. But how could he get his hands on archival 
vaccine? Carbone first approached the FDA. The agency responded that it no longer had vials 
dating back to the contamination era in the late 1950s and early 1960s. In the early 1990s, 
coincident with the new round of SV40 research that Carbone and others had begun, a decision 
had apparently been made at FDA to discard the old lots of vaccine. Carbone next wrote to every 
one of the six manufacturers who had produced Salk vaccine in the 1950s and 1960s. None had 
vials for him to test; they had discarded their old stock years, even decades, ago. Where could 
Carbone find vaccine to test? Stumped, he decided to call on Herbert Ratner, an elderly doctor he 
had met while attending the 1997 SV40 conference in Bethesda. Ratner had served as the public 
health officer during the 1950s in—of all places—Oak Park, Illinois, the very community in 
which Carbone resided. Ratner had been hoping to hear from the young Italian scientist who had 
impressed him at the 1997 conference; he had something very special he wanted to give him. 

Within a week of the April 12, 1955 announcement of the success of the Salk field trials, 
cases of Parke, Davis vaccine had arrived at Ratner’s offices in Oak Park. Ratner was supposed 
to start inoculating local school children immediately as part of the National Foundation’s free 
immunization campaign. But Ratner was the rare public health official in 1955 who was not 
eager to distribute the newly licensed Salk vaccine. He was concerned that the Salk inactivation 
process was inadequate, and he was also concerned about viral contaminants. Ratner refused to 
administer the vaccine. Parents were angry, and Ratner was practically run out of town. Then the 
Cutter incident broke, and Ratner suddenly appeared to be very perspicacious. After the Cutter 
incident had blown over, Ratner remained suspicious of the vaccine. Instead of injecting the 
young children of Oak Park with the vials he deemed unsafe, he stored them away in his 
refrigerator, where they remained, unopened, for more than forty years. The eighty-seven-year- 
old Ratner offered them to Carbone to test. “I would have gone all the way to Alaska to find this 
stuff, and here it was three miles away,” Carbone says, holding a tiny vial of vintage vaccine 
between his gloved thumb and forefinger. 

Carbone and Rizzo used PCR to test Ratner’s vials in the summer of 1999. Their first 
discovery was that the 1955 Parke-Davis vaccine did indeed contain SV40, but it was a variant 
of the simian virus that virologists refer to as slow-growing, because it replicates at a much 
slower rate than most SV40 strains used in laboratories. Carbone’s discovery was significant 
because it marked the first time such an SV40 variant had been recovered from polio vaccine. 
Earlier researchers, including Sweet and Hilleman, had only found fast-growing SV40 when they 
had searched contaminated vaccines. Both kinds of SV40 occur in human tumors, but until 
Carbone tested the Parke, Davis vaccine, there was no proof that the slow-growing SV40 found 
in humans had come from polio vaccine. Carbone’s finding debunked claims that the virus the 
researchers were finding in human tumors came from another source. Even if some small amount 
of exposure to SV40 was due to monkey bites, SV40 researchers now widely agree there is no 



question that the vast exposure of millions of Americans to the monkey virus occurred through 
contaminated vaccines. “This proves that the SV40 that was present in the polio vaccine is 
identical to the SV40 we are finding in these human tumors,” Carbone says of his finding. 

Why did Hilleman’s and Sweet’s SV40 isolated from vaccine during the 1960s contain only 
the faster growing versions of SV40? Both kinds, Carbone says, occurred in the monkey kidneys 
used to grow the vaccine. “It’s mixed. It’s purely a matter of chance.... No one knows for sure 
whether those 1960 ... [samples Sweet and Hilleman tested] just coincidentally failed to contain 
the slower strain or whether the faster growing strain had an advantage in the cell cultures and 
somehow edged out its slower growing siblings.” 

Faster growing strains of SV40 are more often recovered from mesotheliomas, while slower 
growing variants generally are found in brain and bone cancers. Carbone hypothesizes that the 
large amount of p53 in mesothelial cells allows them to withstand fast-growing SV40 without 
bursting, while brain and bone cells can only withstand the slower growing versions of the virus. 
He and Lednicky also believe that the slow-growing version might have an advantage in tumor 
formation because it would be less likely to be detected by the immune system. 

Not only was the slow-growing variant detected by Carbone in the Ratner vaccine the same 
type found in human brain and bone cancers, but in a surprising turn of events, three years after 
Carbone’s polio vaccine study, Janet Butel isolated from a human lymphoma biopsy a virus 
identical to the one Carbone had extracted from the vaccine. As part of the non-Hodgkin’s 
lymphoma study she published in the Lancet, Butel sequenced portions of the SV40 virus she 
had isolated from her patients. Three of her sequenced viruses lined up identically with one of 
the strains Carbone had found in Ratner’s vaccine vials. Here was the definitive answer to the 
charge that “artifact” or “contamination” was the reason for the SV40-positive tumors that 
Carbone and so many other researchers had identified during the previous decade. Butel’s 
lymphomas biopsies contained the exact SV40 variant that was in a vial of commercially 
distributed polio vaccine. Moreover, no lab, including Butel’s had ever worked with this variant 
before, so she could not have possibly contaminated her tumor samples with it. 

The last piece of the puzzle about SV40’s origin had fallen into place. The virus in the tumor 
had been lined up against the virus in the vaccine; the two had been measured against each other 
base pair by base pair. The two viruses, the one in the tumor and the one in the vaccine, were a 
perfect match, reflections of each other—so much alike they were virtually indistinguishable. 
There was only one significant difference between them. The one from Ratner’s refrigerator had 
never escaped from the vial that imprisoned it. Stuck for forty years in a glass bottle with a 
yellowing label, it had slowly fragmented in a soup of poliovirus, cellular debris, and chemicals. 
Its twin, on the other hand, had been liberated, perhaps decades ago, an unnoticed passenger in a 
shot of polio vaccine. Eventually, it had found a secure place to hide, some tissue where it was 
not noticed, some cell that it could slowly subvert. It had found a human host, and it was causing 
cancer. 
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Wasted Time, Wasted Money 


Right around the time Carbone began his search for vials of polio vaccine to test, Strickler 
began circulating his draft of the multilaboratory study results. One of the scientists to whom 
Strickler sent his draft manuscript was Bharat Jasani. 

Jasani is a friendly and outgoing scientist. In his mid-fifties, he is trim and neat, with a large 
forehead and short black hair streaked with gray. He is gentlemanly almost to a fault. Jasani, who 
is of Indian descent, was bom and raised in Kenya and moved to the United Kingdom as a young 
man. Like Carbone, he is a board-certified pathologist who graduated from a well-respected 
medical school (Britain’s Royal College of Medicine) and also holds a Ph.D. (in immunology). 
He has a broad-ranging intellect. After college, he took a year off from hard science to take 
courses in math and philosophy, which he describes as “the queen of the sciences.” Jasani, who 
is head of Histopathology at the University of Wales College of Medicine in Cardiff, first read 
about Carbone’s research in the 1994 article in the New Scientist. “I felt there was something 
important about it,” he said of Carbone’s and Pass’s first mesothelioma paper. 

He and his boss, Alan Gibbs, decided to repeat the experiment themselves. Forty-five percent 
of the archived mesothelioma samples he examined from the Wales College of Medicine’s 
extensive collection tested positive for SV40. After that Jasani surveyed mesotheliomas from 
sixty patients just from the 1990s; 70 percent of these biopsies were positive. Many of the tumors 
were also expressing T-antigen. Then Jasani decided to test the peripheral blood of some of the 
patients whose tumors were SV40-positive; he found SV40 was frequently circulating in their 
blood. Like Carbone, Jasani is interested in learning exactly how the virus works at the cellular 
level. He has been focusing on whether SV40 interferes with intracellular communications by 
blocking or altering “channels” that cells use to pass molecular messages back and forth to each 
other. 

Jasani’s office is small and crowded with medical texts. Through the window, you can hear 
the sound of the traffic on the nearby M-4 highway, mixed with the occasional screeching of 
seagulls. An Olympus microscope with five objectives sits on his desk. It was on this desk that 
Strickler’s draft write-up of the multilaboratory study results arrived in 1999. Jasani began to 
read it. 

Jasani had entered into the study in good faith. He had attended the July 1997 meeting and 
had assumed, like the other SV40 veterans, that the FDA, not Strickler and the VEB, was going 
to direct the effort. He had been chagrined by the bickering and the disagreements that 
accompanied the start of the study, but felt it was still wiser to go along with the effort, if that 
was what U.S. officials felt was needed. Even at this late date, he still believed that he and the 
other SV40 researchers could convince these federal health officials that the association between 
the virus and human cancer was significant. Now, as he read Strickler’s manuscript, however, he 
worried that his decision to participate in the VEB had been naive. The more closely he 
examined the study draft, the more troubled he became. There were problems with the DNA 



extraction and preparation, problems perhaps with the way the tumor samples had been prepared 
and selected, but equally important, there were serious problems with Strickler’s overall tone and 
conclusions. Strickler was prepared to dramatically overstate the findings and infer that since so 
few of the Sugarbaker samples were positive, SV40 findings in previous studies should now be 
doubted. 

In 1998, Jasani had reviewed the 1995 Strickler, Shah, and Goedert study, focusing on their 
experimental protocols. He had been struck by the inadequacies in their technique and had 
written a detailed critique of their paper. (The trio’s lab technique was so bad, Jasani says, that it 
seemed like the “work was almost conducted to ensure that [they were] going to get a negative 
result ... and scientifically, [their] methods were extremely loaded against getting a positive 
result.”) As he contemplated how to respond to Strickler’s manuscript, he reached a decision. He 
was not going to let his name appear on a flawed study, but he would see if he could work with 
the VEB to fix the study’s shortcomings. 

On March 16, 1999, Jasani, with the support of Gibbs, initiated what would become a two- 
year effort to try and address the flaws in Strickler’s study and his manuscript. Butel and 
Lednicky also took up the fight. At times pressure on the four American and British researchers 
to relent would become intense, but they did not yield. The struggle between them and the 
federal government would, in the description of one FDA official, become “fatiguing” for all 
concerned. 

The battle was joined in a seemingly innocuous fashion. Butel and Lednicky and several 
other laboratories had written to Strickler in the early winter with a series of technical questions 
about procedures. Strickler had replied near the end of February. Jasani had “read with great 
interest,” as he now wrote, some of the comments from participating laboratories, as well as 
Strickler’s responses: 


This has helped to bring into a sharp focus in my mind the fact that what is the major strength of this study may also be 
its major weakness.... The study was conducted primarily to check out whether SV40 DNA found in mesotheliomas is 
a contaminant or not. The DNA therefore was organised to be extracted by a neutral agency which had not previously 
handled SV40 DNA in any capacity whatsoever. 


This was Strickler’s private contractor, who had contaminated an entire set of negative controls. 
That, in and of itself, was a strong indication that there were serious problems with the quality of 
the contractor’s work. Here was the nub of the problem: 


Whilst this approach may have helped towards resolving the question of contamination at the DNA extraction level, it 
has unfortunately left the question of efficiency of DNA extraction not adequately attended. This is mainly because the 
efficiency of DNA extraction claimed by [the contractor] does not seem to have been quantitatively assessed. 


Beneath the cordial language, Jasani was saying that he did not trust that Strickler’s private 
contractor lab knew what it was doing. The contractor had never worked with SV40 before, and 
the commercial DNA extraction kit it had chosen was of unknown efficacy for extracting SV40 
DNA. None of the labs that were experienced with SV40 had relied on the kit before, and 
Strickler was offering no reassurance that efforts had been made to determine if the kit actually 
worked. As Jasani reviewed the contractor’s own tests on the kit, he realized that it was quite 
conceivable that the contractor could have falsely, albeit unknowingly, reported that its 
methodology was sufficient to recover a large volume of SV40 DNA from human tumors, when 
it fact it could not. This would mean that if the Sugarbaker samples had contained SV40, it was 
possible the contractor had been unable to extract it at all—hence the small number of positive 



samples. Strickler had skirted the entire issue in his write-up by asserting that the kit was of 
“high efficiency” without giving any figures to back up the assertion. 

Eight days after Jasani’s letter, Butel and Lednicky weighed in on the issue, repeating 
Jasani’s critique of the DNA extraction in even greater detail. They raised several other technical 
shortfalls as well. Their biggest concern lay with a curious statistic buried in the tables that 
accompanied the manuscript. According to Strickler’s compilation of the labs’ reports, by the 
end of the experiment Shah’s lab had become the most sensitive at detecting SV40 DNA in the 
positive controls, able to find it at much lower concentrations than any of the other labs. 
Inexplicably, Shah’s ability to detect SV40 in positive controls had also dramatically improved 
between the start of the experiment and its conclusion. This seemed to make no scientific sense 
and Lednicky and Butel pressed for an explanation for Shah’s sudden improvement in SV40 
detection. Strickler’s initial explanation was as follows: 


Keerti explains that they were disappointed in the sensitivity of their results during the pretrial testing ... which was 
[less sensitive] than in previous testing and took steps to make improvements ... before the investigation began. They 
conducted repeat testing of some specimens [control samples] when it was necessary. 


Strickler’s explanation astounded Butel and Lednicky. One of the purposes of the study was 
to assess each lab’s technique. Why was Shah suddenly being given a chance to “make 
improvements” in his lab’s technique? 


We are seriously concerned by your response to our questions about the data from laboratory 7 (Shah laboratory).... It 
strains credulity to suggest that they retested when necessary. How would they know which samples should be 
retested...? We think sensitivity, reproducibility, and reliability cannot be measured from this laboratory’s results. 


If Shah’s laboratory had compromised a primary purpose of the experiment, as Butel and 
Lednicky suspected, it should be removed from the study. 

The Baylor scientists, like Jasani, were also disturbed by the tone of Strickler’s conclusions 
as contained in the draft write-up he was circulating: 


Our major disagreement with the ... draft manuscript is the effort to extrapolate from this study [the] answer once and 
for all [to the question of] the possible association of SV40 with human mesotheliomas. Just as one positive study 
cannot prove etiology [causality], one negative study cannot disprove other positive studies.... [A]ll that can be 
concluded from this study is that in this set of 25 mesotheliomas collected from a group of patients in Boston ... SV40 
DNA was not detectable [within the limits of the PCR assays used by each lab].... 


Strickler now had a trans-Atlantic contretemps on his hands. To complicate matters, the two 
dissenting laboratories had an unlikely ally in the LDA’s William Egan, the acting head of the 
Office of Vaccines Research and Review. After an internal EDA committee had reviewed 
Strickler’s draft manuscript in Eebruary 1999, Egan wrote a lengthy letter to Strickler criticizing 
it. 

Strickler, in the opening section of his draft manuscript, had written that epidemiological 
studies had “repeatedly failed” to detect any statistically significant increases in cancer incidence 
among those exposed to contaminated vaccines. Egan reminded Strickler that there had been 
some studies that had found increases in cancer incidence (the ones that Strickler had dismissed 
at the 1997 NIH conference as irrelevant because of size) and suggested that he tone down the 
conclusory language and include references to the positive studies. Strickler, in a written 
response to Egan, said that he was willing to replace the offending adverb (“repeatedly”), but 
was not willing to undertake any discussion of positive epidemiological studies in his article. He 



reminded the FDA official (and all the other study participants) that this section of the 
manuscript had already been circulated prior to the experiment. Discussion about its contents 
was now closed unless it was “to correct clear inaccuracies ... shown to be essential.” 

Egan next noted that portions of Strickler’s manuscript appeared to “imply, unintentionally 
so, that the positive results [of SV40 in tumors] that have been reported [by other scientists] are 
due to laboratory contamination; I do not think that this should be implied.” Strickler responded 
that, contrary to what Egan had assumed, the implication was intentional, not accidental: “This 
study would not have been conducted if there was not some doubt. That point must be made and 
made clearly.” 

Egan also took exception to Strickler’s statement that “the presence of SV40 in human 
mesotheliomas has remained controversial.” Said Egan: “The meaning and implication of this 
sentence are not clear. I personally think that the evidence for the presence of SV40 in these 
tumors is reasonably good.” Egan added that whether the virus caused the tumors, however, was 
still uncertain in his mind. Later Egan chided Strickler about another section of his draft, which 
stated, “This multi-institutional study failed to demonstrate the reproducible detection of SV40 in 
human mesotheliomas.” Egan wrote: 


More exactly, it failed to demonstrate SV40 sequences in this set of mesotheliomas. This is not inconsistent with SV40 
being found by others previously. Indeed, the fact that laboratories that previously found SV40 in their samples do not 
now find SV40 in these samples (and get the study controls correct) only lends credence to their previous findings.... 
These laboratories are able to find SV40 when it is there, and do not find it when it is not there. 


Strickler’s response was that he “disagree[d] strongly” with Egan’s point. The other positive 
studies, he asserted, must have been mistaken: “The results of this study directly bring into 
question the detection of SV40 DNA reported in other investigations.” 

Strickler next wrote to Butel, Lednicky, Gibbs, and Jasani. In a mid-April 1999 memo, he 
addressed their concerns point by point. First, he responded to Butel and Lednicky’s criticisms 
that Shah’s laboratory had been given an opportunity to change its SV40 detection methods. His 
earlier explanation, Strickler said, was a “paraphrasing” of Shah’s work and that any 
“misunderstanding” he had created had been “unfortunate.” All Shah had done, Strickler 
asserted, was simply take any positive controls that had tested positive and run them through 
additional PCR cycles. A two-paragraph letter from Shah was attached in which Shah made clear 
his reluctance to discuss the matter much further. (“I am not sure that there is any point in any of 
us going into great details about the tests in the individual laboratories.”) Strickler then turned to 
the questions that had been raised about the contractor’s DNA extraction capabilities. Letters 
from the contractor were provided explaining its procedures more fully, and Strickler professed 
confidence in the lab’s competence. And as to the concerns about the tone and conclusions, 
Strickler’s response to the two labs was essentially what he had told the FDA: he was writing the 
manuscript, not they. 

It was at this point that relations between the two labs and Strickler (and the VEB) began to 
rapidly deteriorate. Over the next several months, there followed a flurry of correspondence full 
of accusations and counteraccusations. In one letter, from the spring of 1999, Butel and Lednicky 
complained to Strickler about his continued refusal to heed their suggestions on the manuscript: 


We feel that our comments about data interpretation are being dismissed and ignored. Your intransigence about the 
interpretation of the data and the conclusions of the study have forced us to admit that the collegiality and the scientific 
collaboration that was the basis of this study is very strained. 



On the same day, the pair wrote to Egan and Lewis directly, asking for FDA intervention 
because of our “concerns about data analysis and interpretation, and concerns about preparation 
of the manuscript.” 

Jasani and Gibbs, meanwhile, took Strickler to task in a strongly worded, single-spaced, six- 
page letter. Strickler, the pair said, had engaged in “a studied effort to ... side-step the many 
flaws in this study rather than engage in meaningful, good-faith, exchange and resolution of 
legitimate scientific issues.” As a result, the study’s integrity was now in jeopardy and its “flaws 
and unresolved scientific issues ... have become so cumulative as to outweigh any positive 
scientific benefit which might be derived from the publication of this study.” Strickler, they said, 
was trying to color the study’s findings to fit his contamination theory, even if the data did not 
support such a conclusion: 


It cannot be that all of these laboratories are contaminated and that contamination always happens in mesotheliomas, 
osteosarcomas and brain tumors, while the negative controls are always negative. Contamination is a random event. 


Increasingly perturbed at the tone of Strickler’s manuscript and his open hostility to any 
questions concerning its content, Jasani and Gibbs said that the situation had deteriorated to the 
point that Strickler should simply step aside: 


You seem to have unilaterally assumed exclusive control of the study organization, the method of the study, as well as 
the wording of the manuscript. These developments have ... given rise to so many questions, discrepancies and issues 
of scientific significance that we strongly feel the scientific integrity of the study has been seriously undermined and is 
need of an evaluation by a neutral third party. 


The reply to this letter from Jasani and Gibbs did not come from Strickler, but from 
Strickler’s former mentor, the VEB’s Jim Goedert, who made it clear he was responding on 
behalf of his “colleague and former postdoctoral fellow.” “I was quite taken aback by the tone of 
your letter,” he wrote, in a letter dated May 26, 1999. “The notion of bias on our part is without 
basis.” In essence, the four-page letter said, all of the pair’s complaints were unfounded, and 
Goedert demanded that the two scientists “personally apologize” to Strickler, “an extraordinarily 
capable physician and researcher, [who] has done nothing to merit the insults contained in your 
letter.” Jasani and Gibbs responded to Goedert a few weeks later. While they apologized for the 
tone of their letter to Strickler, they did not recant its contents. Instead, they pointedly renewed 
their criticisms of the study and the draft manuscript and suggested that the only way out of the 
impasse would be to reconvene the entire study group and perhaps start the whole experiment all 
over again. 

Frustrated by the continuing objections, Goedert and Strickler considered taking what is in 
science a highly unusual and uncollegial step: They made preparations to publish the study 
without the permission of the dissenting scientists. Strickler drafted a letter to the other study 
participants in which he described the objections of Butel and Lednicky and Jasani and Gibbs as 
“outrageous,” and described them as “a partisan minority,” which was holding the project 
“hostage.” The VEB was going ahead without them, he told the other labs. Enough was enough. 
“We intend to move forward,” Strickler wrote. “We plan to submit the manuscript without 
further testing or delay.” 

At this point, Goedert contacted NCI deputy director Alan Rabson for advice—the same 
Rabson who had performed SV40 experiments on rodents in the 1960s and who was also 
married to NIH acting director Ruth Kirschstein. Rabson, the number-two person within the 
entire NCI bureaucracy, apparently had become involved with how the VEB was handling the 



manuscript controversy, an indication that the VEB study was of paramount concern within the 
top echelons of the NIH. In a June 1999 e-mail to Strickler, Goedert reported that Rabson had 
outlined a series of specific steps for the pair to take in response to the Baylor and Cardiff labs, 
including submission of the manuscript with or without the labs’ approval. Rabson, Goedert 
wrote to Strickler, “agrees we should no longer negotiate, but should send it in.” According to 
Goedert, Rabson had also agreed on their choice of a journal and had even offered the name of a 
specific scientist they should contact who could sponsor the submission. 

But any plan to publish without the consent of all the study’s participating labs was 
scientifically suspect and perhaps even legally risky. Goedert’s e-mail reveals Rabson was well 
aware of these perils. According to Goedert, Rabson had advised that, before Goedert and 
Strickler submitted the study, they first check with the NCI’s Office of General Counsel “to 
assure that we/the government is unlikely to be sued.” Goedert himself was worried about 
personal liability. “If there is legal action, how much can/ will [the Office of the General 
Counsel] help us?” he wrote to Strickler, and added, “Is there any reason to think we need 
coverage from claims of misconduct?” 

Goedert closed his e-mail by noting that Rabson offered his personal sympathies to Strickler: 
“Alan also said ‘poor Howard!’ but advised that you hang in there.” (When questioned about the 
incident, Rabson states that he remembers few details from the episode and doesn’t recall 
advising Goedert about how to get the study published.) 

Before the NCI could move ahead with its plan to submit the study unilaterally, the FDA 
stepped in. A neutral panel of government scientists was convened to examine some of the 
technical problems that had befallen the study, and an FDA scientist, Phil Krause, was appointed 
as a mediator to rewrite portions of the study manuscript. For a while, the hostile back-and-forth 
subsided, although Strickler did draft one letter to Jasani and Gibbs in which he termed their 
apology “simply obnoxious and pointless,” accused them of “ridiculous” “attempts to seem 
intimidating,” and suggested they resign from the study. (Goedert advised not sending the draft 
and Strickler sent a considerably toned down version.) Krause circulated a new draft of the 
manuscript to all participants during the fall, and in February 2000, the manuscript was 
submitted to Cancer Research in hopes that the prestigious journal would accept it for 
publication. 


* * * 

At this point, another controversy broke out, this one involving Carbone and Pass. The two had 
long been interested in an immunogenic therapy to target T-antigen in patients whose 
mesotheliomas tested positive for SV40. They had begun working with a Michigan University 
researcher, Martin Sanda, who had devised an anti-T-antigen vaccine and had tested it in mice 
with SV40-induced tumors. The vaccinated mice outlived the controls. Pass and Carbone now 
wanted backing for what are known as Phase I clinical trials, which would test the safety, but not 
the efficacy, of their T-antigen targeted approach in humans. In February 2000, at about the time 
the VEB’s study was submitted to Cancer Research, they applied to the National Cancer 
Institute for assistance. Their application, they believed, was strong and the research supporting 
it sound. The two felt they had an excellent chance of approval. 

On May 5, 2000, they received a notice that they had been rejected. Grant applications at the 
NIH are reviewed by small panels of scientists from outside the NIH who are considered experts 
in a particular field of study. Generally, only two of the panel’s members review any given grant 
in detail; these reviewers submit written recommendations to the entire panel, whose members 



then score each proposal. All panel members’ scores are then compiled, and only the highest 
scoring grants receive funding. Thus, for each grant application, the two written reviews carry 
substantial weight. The letter rejecting the Pass and Carbone NCI grant listed the review panel’s 
final score for their application and noted it was too low to merit government support. 
Accompanying the rejection letter were the reports of the two reviewers who had been assigned 
to examine Pass and Carbone’s application in detail, although, in accordance with NIH grant 
review policy, the identities of the two reviewers were not revealed. 

The first reviewer had given the application a priority ranking of “excellent,” saying that “the 
proposal has many strengths” and “the hypothesis is strong ... SV40 virus has been implicated as 
being a co-factor (along with asbestos) in the etiology [cause] of human cancers such as 
mesothelioma, osteosarcoma and some brain cancers.... This is a sound approach that may 
benefit patients.” 

The second review was as hostile as the first one was enthusiastic. The reviewer felt there 
was a flaw in Pass and Carbone’s approach (there might not be sufficient T-antigen in the tumor 
cells to serve as a target for the vaccine). But his main thrust was not a critique of their approach; 
instead he used most of his page-and-a-half review to discredit the notion that SV40 was 
associated with human tumors. “The major concern regarding this application relates to the 
question of whether SV40 ... is truly etiologically related to or even expressed in human 
mesotheliomas or other human cancers,” the reviewer stated. “There are roughly an equivalent 
number of investigators who failed to find SV40 ... in human tumors as investigators who have 
claimed to find them.” At the time of the application, there were more than forty papers 
connecting SV40 to human cancers and three that had not; this assertion was simply false. 

The reviewer was just warming up. All of the studies so far that had detected SV40 were 
fundamentally flawed. None had included blinded samples in which positive results had been 
verified by other laboratories (another false statement); none had included what the reviewer 
called “gold standard assays of proof,” such as use of Southern blot and other confirmatory 
molecular techniques (again, false). There was only one worthy study in the reviewer’s mind: the 
VEB’s multiple-laboratory study. “This is the one study in which samples were tested in a 
completely blinded fashion among multiple laboratories and in duplicate and with appropriate 
positive and negative controls. This study therefore stands as the most definitive,” the reviewer 
opined. Then came the kicker—the VEB study “shortly to be reported in Cancer Research ” 
failed to find SV40 in mesotheliomas. In short, there was no worthwhile evidence associating 
SV40 with cancer. 

Carbone and Pass were shocked when they read the review. The entire NIH grant application 
process is predicated upon reviewer neutrality, but this reviewer, far from being neutral about 
SV40, had worn his bias, blatantly, on his sleeve. The reviewer had grossly misstated the status 
of current SV40 research. Who could have written such a prejudiced review? The VEB’s 
manuscript had not yet been published, yet the author knew about its contents. Whoever had 
written the review had inside knowledge of the results of the study and was mimicking the VEB 
line on the study, over-interpreting the study’s results to suggest that all previous SV40 work was 
suspect. For good measure, the reviewer had thrown in an ad hominem remark about Carbone 
and Pass, claiming that they had “refused to participate” in the VEB study, when in fact, both 
Carbone and Pass felt the facts showed they had been ejected from the study. 

The first thing Carbone and Pass did was to detennine the status of the Cancer Research 
submission. Contrary to the reviewer’s assertion, the VEB paper was not about to go to print. In 
fact, it was about to be rejected. (The study’s fatal flaws, according to Cancer Research, included 



the contamination of the negative controls by Strickler’s contractor and the imprecision of the 
DNA extraction: the very technical flaws that Jasani, Butel, and Lednicky had been citing for 
months. Thus, a crucial assertion in the negative review—that an outstanding study was about to 
appear in a major journal casting doubt on the validity of previous SV40 findings—had been 
false.) 

Now Carbone and Pass were outraged. They requested an internal NIH investigation and 
asked that the reviewer be identified publicly. They also filed a lengthy response to the scientific 
objections raised in the review and asked for a new review of their application. The NIH often 
rejects such requests; in this case, however, the new review was granted and their NCI 
application was subsequently approved. Carbone and Pass’s request, however, that the NCI 
reveal the identity of the negative reviewer, was denied. In a letter to the pair, Robert E. Wittes, 
then-director of the NCI’s Division of Cancer Treatment and Diagnosis, urged them to “let this 
matter rest,” saying that the peer-review process required maintaining reviewer anonymity. 
Wittes acknowledged that the reviewer “did not act according to the usual standards we expect 
from reviewers,” adding that, “There is evidence of carelessness, or bias, or both in the review.” 
He promised that the NCI would “not ask this individual to participate in the review of ... 
future ... applications [of grants for the specific NCI program to which Carbone and Pass had 
applied]” and that he would also “recommend” the person be excluded from review panels for 
other types of NCI grants. 

In November 2003, the authors of this book concluded their own investigation and identified 
the negative reviewer as Dr. Drew Pardoll. Pardoll is a prominent Johns Hopkins University 
cancer immunologist and a colleague of Keerti Shah’s, whom he has known for about ten years. 
Pardoll insisted that he and Shah do not work together closely but acknowledged that Shah was a 
coinvestigator with him on one of his NIH-funded grants. Pardoll said Shah was the source for 
his statement about the imminent publication of the VEB’s multilab study in the journal Cancer 
Research, a comment that Pardoll concedes was a “mistake” due to his having “misheard or 
misinterpreted” Shah on that point. 

Despite the many mischaracterizations of SV40 research in the review, Pardoll said his 
review was objective and non-baised and that, with the exception of the Cancer Research 
statement, he stands by every word. Three years after the controversy, Pardoll still insists that the 
multilaboratory study “is to this day the one and only study” to attempt to address the question of 
whether SV40 is actually present in human tumors. And what of Wittes’s pledge to Carbone and 
Pass that because of his “carelessness” and “bias” the author of the negative review would be 
removed from future NCI grant panels? Pardoll says he was never reprimanded by the NCI and 
continued to serve on NCI grant panels until his appointment expired at the end of 2002—two 
full years after Wittes offered his assurance that Pardoll would be removed. 

* * * 

The rejection of the Strickler manuscript by Cancer Research set off one final round of 
squabbling among the study participants. Almost as soon as he had received notice that Cancer 
Research had turned down the submission, Strickler proposed sending it right back out to 
another publication, Cancer Epidemiology, Biomarkers and Prevention. This was the same small 
journal that had accepted the original negative mesothelioma study he, Goedert, and Shah had 
performed back in 1995. Strickler indicated that he thought the journal would “very likely” 
accept the study under what he tenned “expedited review.” (In the minds of the Cardiff and 
Baylor labs, this meant less scrutiny than the normal peer-review process used at most scientific 



journals.) Strickler’s thinking, apparently shared by the FDA, was that there was no need to 
address any of the failures that had caused the rejection by Cancer Research —no new 
experiments, no new manuscript. 

Once again Jasani protested. “Not only is the study flawed but it is also now obsolete,” he 
wrote in late August 2000 to the FDA’s Phil Krause. While the multilab participants had fought 
for two years over the conclusion of their study, the Testa-Carbone multilab study, in which a 
series of blinded samples had been exchanged, had been published nearly two years previously. 
That study, Jasani said, definitively answered the VEB’s questions about contamination. 
(Ironically, the Testa-Carbone study had appeared as a lead article in Cancer Research, the same 
journal that had just found the VEB work inadequate.) Jasani also criticized the U.S. officials for 
being scientifically slothful and wanting to “take the easy path of submitting the paper without 
any revision to a friendly journal of lesser scientific relevance.” 

Around the same time, Lednicky expressed similar sentiments in a letter addressed to Pass 
and Carbone, which he copied to Krause There was something else bothering Lednicky. 
Lednicky said Butel had recently received a call from Andrew Lewis. Lewis, according to 
Lednicky, had told them that in Bethesda there was “intense pressure” to get the Strickler 
manuscript out the door. He was encouraging the Baylor scientists to drop some of their 
objections so the study could get published sooner. Lednicky, in his letter, made it plain he 
resented being pushed to publish a study which he felt remained fundamentally flawed: 


I do not believe that the interests of Public Health and Science are served by hastily submitting the flawed manuscript 
to a journal blown in advance to be favorable to the wishes of the proponents of the flawed data. We should not 
succumb to pressure being exerted at the executive level and surrender our duty to inform the public and scientific 
community with reliable data. (Lednicky’s emphasis.) 


When Jasani a few weeks later wrote to Krause to complain that he, too, felt there was 
“pressure ... com[ing] from the executive level” of the NIH to publish the study without any 
changes, Krause blew up. “There is and has been no intent to ‘pressure’ anybody into doing 
anything,” he wrote testily, “your direct and implied accusations of ethical misconduct ... is 
unfounded and distasteful.” 

In May 2001, the study was finally published. After negotiations, the dissenting labs had 
agreed to Strickler’s preferred venue, Cancer Epidemiology, Biomarkers and Prevention, but 
won a significant victory in return. Butel and Jasani, not Strickler or Goedert, prepared a 
thoroughly revised manuscript for submission. Gone was the Strickler overreading of the results; 
gone was the suggestion that previous SV40 findings were “controversial”; and gone were the 
intimations that labs reporting SV40 were possibly contaminated. Butel and Jasani had instead 
added language that said contamination was an unlikely reason for previous positive SV40 
findings. They also noted several possible reasons why the Sugarbaker mesotheliomas seemed to 
be devoid of SV40. One of these was the possibility that the DNA extraction kit simply was 
inadequate. 

There was one final chapter to the study saga. On June 24, 2002, Keerti Shah spent all day in 
a Baltimore attorney’s office giving a deposition. Shah was deposed because he had been listed 
as an expert witness for Lederle, the manufacturer of oral polio vaccine, which was a defendant 
in a vaccine injury case. Donald MacLachlan, one of the plaintiffs’ attorneys, spent more than 
four hours questioning Shah. There were two surprising admissions by Shah during the course of 
the deposition. The first was that he had signed on as a scientific consultant with one former 
manufacturer of inactivated polio vaccine, Merck, four to five years previously. Shah also 



testified that he had become a consultant for a second fonner IPV manufacturer, Pfizer, in early 
2002. He was serving each company as an advisor regarding SV40 and human disease. Given his 
prominence as the leading researcher in the anti-SV40 camp, Shah’s allegiance to the former 
Salk vaccine manufacturers had, at the very least, the appearance of a conflict of interest. He was 
being paid by the drug companies at the same time that he was deeply involved in research that 
could exculpate those very companies if it was found that SV40 had not caused disease in 
humans. 

The second admission from Shah was even more startling. Prior to the start of the 
replicability study, Shah had been given positive controls in advance of the other labs, just as 
Butel and Lednicky had suspected back in 1999. This was a clear breach of the study’s integrity. 
According to Shah’s deposition, before the experiment began Strickler sent Shah some 
unidentified controls and Shah tested them. Shah had not been able to detect SV40 in all the 
samples and reported this to Strickler. Strickler then told Shah that the samples Shah had 
received were all supposed to be positive. This left no doubt that something was wrong with his 
assay. Shah went back and changed his technique to improve the sensitivity of his SV40 assay 
until he could detect SV40 in the controls. The second time around, his positive controls came 
out positive. At last, here was the explanation why Shah’s lab had become so much better at 
detecting SV40 over the course of the study. Strickler and he had tampered with the study’s 
protocol. In effect, Shah had been given the answers ahead of time and allowed to “refine” his 
technique until it worked properly. 

In late 2002, MacLachlan published a synopsis of Shah’s deposition in the form of an article 
that appeared in the scientific journal Anticancer Research. As MacLachlan’s article made clear, 
the ramifications of Strickler’s and Shah’s conduct were numerous. By unmasking the positive 
controls, they had compromised the entire study design. One goal of the study supposedly had 
been to assess whether the PCR techniques being used by the various labs that had searched for 
SV40 in human tumors, including Shah’s, were reliable. Yet, by covering up Shah’s initial 
inability to detect SV40 in the positive controls, they had made such a determination impossible. 
Moreover, any notion that Shah’s PCR techniques for SV40 detection were “sensitive, specific, 
and reproducible” (as the study’s protocol had termed it) had been entirely debunked. (When 
questioned about MacLachlan’s allegations, Shah stated that his financial relationship with the 
vaccine manufacturers did not in any way influence his research. He declined to discuss the 
charges that he and Strickler had compromised the integrity of the multilaboratory study.) 

In the end, Shah’s admission may explain his inability to find SV40 in the original 
mesothelioma study he performed with Goedert and Strickler in 1995. While labs all over the 
world were using PCR to detect SV40 in tumors, it appeared that, just as Carbone, Jasani, and 
others had said all along, his lab methods at the time were so poor that he would have missed the 
virus had it been present. Until Strickler had allowed him a chance to tinker with his assay, 
Shah’s SV40 detection abilities were apparently sub par. Yet, based almost entirely on this 
single, poorly executed study that he had conducted at the behest of Strickler and Goedert at the 
VEB, federal health officials had been able to insist for several years that SV40 findings in 
numerous laboratories from around the world were to be distrusted. Based largely on this one, 
negative study, they had also been able to insist on the need for their multilaboratory replicability 
study, which had cost more than $300,000, was itself hopelessly flawed, and tied up some of the 
most important SV40 researchers for several years. The result had been, MacLachlan said, 
“simply tragic.... So much time and money has been expended to address the serious flaws of 
the multicenter study,” he lamented, instead of on research that could have further explored the 



virus’s relationship to human tumors, research that could potentially save human lives. 
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No Funding, No Research 


On a beautiful spring weekend in April 2001, there was a reprise of the NIH’s 1997 SV40 
conference. The meeting was a chance for many of the same SV40 investigators who had first 
met four years before in Bethesda to catch up, exchange notes, and present their latest research. 
Scientists from across the United States and Western Europe traveled to Chicago for the meeting; 
also attending were researchers from more far-flung locations such as Turkey, China, and New 
Zealand. The sponsors of this SV40 gathering, however, were not the federal health 
bureaucracies that had convened the previous gathering; they were Loyola University and the 
University of Chicago, the two academic institutions at which Carbone had taught since he left 
the NIH five years before. This time it was Carbone and the other SV40 researchers who set the 
agenda; Carbone himself served as one of the two conference chairmen. 

The two-day affair was a celebration of sorts for all those who had been working on the 
connection between SV40 and human cancer since 1997. With typical Carbone elan, the 
weekend featured much fine food and wine—a catered reception at a friend’s Frank Lloyd 
Wright house in Oak Park, an elaborate four-course banquet at an art museum, and a conference¬ 
closing dinner at Carbone’s house for fifty guests at which he cooked all the food. 

Behind the festive air of the conference lay much serious science, almost all of it further 
strengthening the connection between SV40 and human cancer. There were more than forty 
presentations of additional findings of the virus in human tumors. While much of the new 
research concerned mesotheliomas, presentations focused on other SV40 cancer types as well. A 
researcher from Philadelphia’s Hahnemann University Cancer Center reported that when looking 
for the human polyoma virus JC in medulloblastoma brain tumors (the type that had afflicted 
Alexander Horwin), she had found SV40 expressing large T-antigen in more than 25 percent of 
her twenty-three samples. A Chinese team reported it had found SV40 in seven different brain 
cancer types and that it had demonstrated that the virus was knocking out p53 and the 
retinoblastoma proteins in the tumors, the same two critical anticancer agents it disables in 
mesotheliomas. Three researchers from Lyon, France described how they had searched for SV40 
in two hundred different brain tumor samples, finding it in 35 percent of the tumor samples, 
which together encompassed eleven distinct types of brain cancers. Employing the same 
microdissection technique that Gazdar had used in his mesothelioma study, the French 
researchers found that SV40 was present in the tumor cells but not in the adjacent nontumor 
cells, strongly suggesting that the virus was implicated in causing the brain cancers. 

The virus had also been found in new locales. An NCI researcher, Jeffrey Kopp, said that he 
found SV40 in the kidneys of patients with a particular form of kidney disease known as 
idiopathic focal segmental glomerulosclerosis (FSGS), a disease that had been relatively rare in 
the 1960s but now afflicts up to ten thousand people a year. Among them is Alonzo Mourning, 
the professional basketball player, who was forced to retire prematurely in November 2003 after 
he contracted FSGS. Kopp’s survey found that almost half of the FSGS patients he sampled and 



10 percent of the patients with other kidney diseases had SV40 in their urinary cells. He 
concluded that SV40 infects humans and that human kidneys in particular can serve as a “viral 
reservoir,” with the virus being shed at times in urine, perhaps suggesting a way the virus could 
be transmitted from person to person. 

Many of the researchers at Carbone’s conference said they had moved beyond mere proof 
that the virus was present in tumors and were now concentrating on its molecular properties 
inside human cells. Several described new experiments demonstrating that SV40 can activate 
oncogenes in cells, stimulating the out-of-control growth that leads to cancer. During the closing 
panel that summarized the results of the conference, George Klein of the Karolinska Institute in 
Stockholm, former chairman of the Nobel Assembly and a world authority on tumor viruses, said 
that “the presence of SV40 in human tumors had been convincingly demonstrated” and that there 
was stronger and stronger evidence that the virus causes cancer. Other prominent scientists not 
directly involved in SV40 research agreed. 

Carbone pointedly invited scientists who were dubious about the connection between SV40 
and human tumors to come to the Chicago event. Shah and de Villiers both attended and each 
made presentations. Shah, acknowledging that he would “strike the first discordant note in the 
conference,” recapped his negative findings of the past seven years and expressed his continued 
doubts about the validity of the SV40 findings of many of the scientists in the room. After he 
was finished, he was peppered, albeit politely, with questions from several of the leading SV40 
researchers in the audience about his own techniques. (At one point, as Carbone was about to ask 
a question, Shah made a rueful aside to the audience. “I was dreading this,” he said.) In response 
to a later question from Carbone, Shah was forced to admit that the DNA extraction method used 
in some of his negative studies was “very crude.” 

Carbone’s conference invitations to SV40 doubters also included Strickler and Goedert. Both 
declined to come to Chicago. Perhaps the refusal of the Viral Epidemiology Branch 
representatives reflected a disinclination to be subjected to the same scrutiny Carbone had 
received at the 1997 conference. One thing is clear, their absence at the event was indicative of 
the NIH’s response as a whole to the dozens of studies linking SV40 to human cancer since the 
1997 Bethesda conference. By 2003, researchers had repeatedly isolated the virus in all four 
tumor types that it causes in hamsters (brain, bone, lymphomas, and mesotheliomas). In the case 
of mesotheliomas and at least five different types of brain tumors (medulloblastomas, 
ependymomas, choroid plexus papillomas, astrocytomas, and glioblastoma multiformes), 
repeated studies had demonstrated the virus was not just present in the tumors, but was playing a 
cancer-causing role. Gazdar’s work suggested it was doing the same in non-Hodgkin’s 
lymphomas and some acute and chronic leukemias. Meanwhile, several studies had reinforced 
Car-bone’s and Garcea’s 1996 bone tumor surveys. In addition to osteosarcomas, the virus had 
been detected in at least two other bone tumor types, giant cell tumors and chondrosarcomas. 
And then there were any number of experiments which had detected SV40 in other tumors 
including: thyroid cancers, prostate cancers, AIDS-related lymphomas, Wilms’ (kidney) tumors, 
and meningiomas, pituitary and several other brain cancer types—although there was no 
indication yet whether it was playing a cancer-causing role or was merely a bystander in these 
cases. Finally, the virus was also turning up in some noncancerous disorders, such as FSGS and 
the demyelinating disease PML. Yet, despite this abundance of research associating the simian 
virus with human disease, SV40 has remained a low priority within the NIH. 

Nowhere is this attitude more evident than in the level of government support for 
independent SV40 researchers. It is negligible. A check of NIH grant databases reveals that in 



fiscal years 2001 and 2002 combined—the two most recent years for which figures are available 
—less than $2 million was awarded for research connecting SV40 to human cancer. Numerous 
grants have been awarded to investigators examining the basic biochemistry of the virus or using 
SV40 as a tool in other areas of cancer research, but almost no funding has been granted to 
examine the critical question of whether or how the polio vaccine contaminant is causing human 
disease. By comparison, funding directed by the NCI to outside researchers working on human 
papilloma virus topped $75 million for the same two-year fiscal period. Almost all of the 135 
NCI grants to several dozen outside investigators were for research on how HPV is causing 
cancer and how to fight it. Meanwhile, only Carbone and two or three other independent 
researchers have successfully obtained grants specifically to conduct experiments on SV40’s role 
in human tumors. 

The impressive array of research on SV40 and human cancer during the past few years has 
come despite, not because of, government support and interest. American researchers in 
particular have been forced to cobble together funds from a variety of sources to support their 
SV40 work. Butel, for instance, had received regular NIH grant support throughout her early 
tenure at Baylor, but her SV40 grants dried up once she turned her focus away from how SV40 
acted in laboratory animals and began to concentrate on whether the virus caused human cancer. 
Her important 2002 study finding SV40 in non-Hodgkin’s lymphomas was only possible because 
she accessed a piece of an AIDS research grant Baylor had already received and combined it 
with funding derived from another unusual source, NASA’s National Space Biomedical 
Research Institute. Similarly, Gazdar, because he helps direct an entire cancer center, has access 
to funds that ordinary cancer researchers do not. With so little federal support, it is, perhaps, 
understandable that many of the more recent SV40 discoveries have occurred outside the United 
States. 

NCI deputy director Alan Rabson says that he finds nothing surprising about the low level of 
support his agency has directed toward SV40 researchers. The funding discrepancy between 
SV40 and HPV is appropriate, he says. “HPV happens to be a known cause of one of the major 
cancers in the world,” says Rabson, who remains skeptical about the role SV40 plays in human 
cancers. “There’s certainly not an epidemic of [SV40 cancers] sweeping the world.” 

Gazdar dismisses that excuse as “bogus,” noting that the NCI often funds research on rare 
cancers that affect only small numbers of people. “The NCI has backed all sorts of things on 
much less evidence than this, and I’m just amazed that they keep taking this line,” says Gazdar. 
“The NCI studies rare diseases as well as common diseases.” He cites NCI funding of the virus 
HTLV-1 as an example. HTLV-1 stands for human T-cell lymphotropic virus type I, which has 
been associated with adult T-cell leukemia/lymphoma, and a handful of other unusual diseases. It 
is one of a half dozen viruses known to cause cancer in human beings (among them are the 
hepatitis B and C viruses). 

NCI funding for independent researchers studying HTLV-1 surpassed $10 million in fiscal 
years 2001 and 2002—five times that of SV40 funding for researchers studying the virus in 
human tumors for the same two-year period. Yet rates of infection with HTLV-1 in the American 
population are extremely low. Only 0.025 percent of American blood donors, or 25 individuals 
in 100,000, test positive for the virus. Research on HTLV suggests that among those who are 
seropositive, only 4 percent will ever develop an HTLV-related cancer or other disease. Taken 
together, the two statistics indicate that as of mid-2003, there are less than three thousand 
Americans at risk of ever developing an HTLV-1 associated cancer or disease in their entire 
lifetime —about the same number of Americans who are diagnosed each year with 



mesothelioma, one of the cancers associated with SV40 exposure. “In any case,” says Gazdar, 
Rabson’s argument “doesn’t apply anymore because SV40 is associated with [the more common 
cancers] lymphoma and leukemia. I think to ignore something such as this is crazy. They’re not 
doing themselves a service—nor the public. Frankly it’s their business to serve the public and 
I’m not sure they’re doing this. In fact, I’m certain they’re not.” 

The picture is not much better within other branches of the NIH. With the exception of the 
completed mesothelioma investigations of NCI Thoracic Oncology head David Schrump and the 
kidney investigations of Jeffrey Kopp, there have been no studies on the virus emanating from 
within the NIH—with one exception: the cascade of negative studies conducted under the 
auspices of the Viral Epidemiology Branch. Howard Strickler left the VEB at the beginning of 
1999 but has remained associated with some of its SV40 work. James Goedert still heads the 
branch. Eric Engels, who replaced Strickler, has coordinated a number of studies, all negative, in 
which researchers have failed to associate the virus with cancer rates. 

In one recent study, Keerti Shah and Eric Engels reported that they were unable to find 
evidence of SV40 in brain tumors from individuals living in northern India, where, presumably, 
the proximity to the natural habitat of rhesus monkeys would lead to high SV40 exposure. (Shah 
undertook this research while he was consulting for Merck and Pfizer, although this fact was not 
mentioned in the published study.) That study was deemed so flawed that an international group 
of eleven different researchers took the unusual step of signing a joint letter that was published in 
the same journal that had originally reported the Engels-Shah work. The letter writers cited 
numerous problems with the Engels-Shah methodology and the pair’s interpretation of their data. 
In another study, Strickler and Goedert reexamined mesothelioma incidence and concluded that 
the only group in which they had detected increased incidence of the lung cancer was not likely 
to have been exposed to contaminated polio vaccine. That study also provoked published 
responses from both Butel and a team of Italian researchers. The Italians pointed out that even a 
very few cases either way would have altered the VEB’s conclusions. 

Epidemiology studies remain at the core of the VEB’s response to SV40. Three were 
published just between the fall of 2002 and the spring of 2003. In each one the VEB authors 
concluded they had again demonstrated there was no link between SV40-contaminated vaccines 
and cancer. But how valid are these epidemiological studies? 

When the National Academy of Sciences’ Immunization Safety Review Committee of the 
Institute of Medicine took up the SV40 issue in the July 2002, it was impressed by the dozens of 
biological studies—that is, studies of how the virus works on the cellular level—conducted by 
Carbone and other investigators around the world. Based on these studies, the IOM committee 
concluded that “that the evidence is strong that SV40 is a transfonning virus” (that is, it can 
transform healthy cells into cancerous ones) and “the evidence is of moderate strength that SV40 
exposure could lead to cancer in humans under natural conditions.” These were unexpectedly 
strong conclusions coming from the normally conservative advisory panel, and SV40 researchers 
hailed them as a major confirmation of their work. 

When it came to evaluating the SV40 epidemiology studies, however, the committee said the 
data was inconclusive. The committee found that the population-based studies—all of them, 
whether they showed an increase in cancer among vaccinated individuals or not—were 
inherently unreliable. Looking back in time, it is essentially impossible to determine who was 
exposed to live SV40 in contaminated vaccines. Furthennore, the IOM found there are questions 
about whether the virus is still spreading. Thus, constructing any study that tries to measure 
cancer incidence in a group of SV40-exposed individuals versus cancer incidence in another 



group that was supposedly unexposed is simply an unworkable proposition. 

Why does one small lab, the Viral Epidemiology Branch, insist on spending so much money 
and effort on SV40 epidemiology despite the severe limitations inherent in any retrospective 
population studies of the virus? The answer seems to be partially one of predilection. The VEB is 
part of the NCI’s Division of Cancer Genetics and Epidemiology, whose mission is to research 
the possible genetic origins of cancer. The head of that division is Joe Fraumeni, the author of 
the crucial 1963 epidemiological study that found SV40 had no role in cancer. According to A1 
Rabson, Fraumeni is the NCI’s resident SV40 expert among its upper echelon of administrators, 
and it was only natural that he should spearhead any NCI effort to research the virus. 

Fraumeni defends the work of his Viral Epidemiology Branch, despite the appearance to so 
many SV40 researchers that the VEB is biased against an association between SV40 and cancer. 
If the VEB lab uncovered positive results suggesting an association between the virus and 
cancer, “I’d be the first person to support publication of a finding,” Fraumeni says. “Negative 
studies are not our specialty.” 

But what about the criticisms raised by the Institute of Medicine and others that it is virtually 
impossible to perfonn accurate population-based retrospective studies to evaluate the 
carcinogenicity of SV40? The VEB has repeatedly attempted such studies since the mid-1990s. 
Yet, if the populations assumed by VEB not to have been exposed to the virus actually have been 
exposed to the virus (or the reverse), aren’t all the calculations and comparisons of cancer risk 
that the VEB had presented in these studies inaccurate? Doesn’t that mean the data is worthless? 
“I wouldn’t say it’s worthless,” Fraumeni says. “I’d say it’s limited.” If the VEB published 
studies contain conclusions that are based on incorrect assumptions, aren’t they misleading? “I 
wouldn’t say misleading,” Fraumeni says of the VEB studies, “I’d say they have limitations.” 

Others disagree. If the data is inherently flawed, the conclusions from that data are at best 
worthless; at worst they are deceptive. Even the IOM took the unusual step of recommending 
that, in light of the difficulty in discerning exactly who was exposed to the virus and who was 
not, there be a cessation to all such retrospective population-based SV40 studies. That 
recommendation, however, has not stopped the NCI and Centers for Disease Control public 
affairs offices from continuing to cite the VEB studies as evidence that there is no link between 
the virus and cancer. Both agencies have relied heavily on the VEB’s population studies and 
molecular studies to reassure the public that exposure to the simian virus has no consequences 
for human health. 

An example is the official NCI statement on SV40, dated April 3, 2003, and posted at the 
Institute’s “News Center” on its Web site. After citing twenty-one studies that have found “traces 
of the virus” in human tumors (the actual number of published studies at the time that had 
connected SV40 to human tumors or human disease was in excess of eighty), it cited fourteen 
studies to the contrary. Six were authored by the VEB, including the discredited multilaboratory 
study directed by Strickler. A seventh was directed by a sister lab to the VEB within Fraumeni’s 
NCI division. Of the remaining seven cited by the NCI, two were not actually studies but letters 
to the editors of journals, critiquing published positive SV40 research. Another so-called study 
was the report given by the German researcher de Villiers at the 1997 NIH conference, which 
was never published and so never peer-reviewed; another was also a non-peer-reviewed report, 
published in the fonn of a letter to the editor. Only three of the negative studies cited were by 
independent, non-government researchers and subject to peer-review prior to publication. One of 
these was by Sugarbaker’s lab in Boston, the source of the negative mesothelioma samples 
during the VEB’s multilaboratory study, and another was a 1997 British study that was the 



subject of an extensive critique by Bharat Jasani because of the poor DNA extraction and PCR 
methodology employed. 

More than half of the NCI statement on SV40 was devoted to a detailed review of the Engels- 
Shah study of human brain tumors. The NCI statement did not mention the peer-reviewed letter 
from the eleven independent researchers that was published in response, nor other published 
critiques of VEB research, including the two written by Butel and the Italian researchers. Susan 
Fisher’s detailed criticism of Strickler’s 1998 epidemiological study—the one he had presented 
to great effect at the 1997 NIH conference—was also not mentioned. CDC fact sheets on SV40 
have contained a similar bias, consistently implying that the number and quality of studies not 
associating SV40 with human cancers is at least equal to, if not outweighing, the many more that 
have. 

The danger of such publicity is not only that it misleads the public. By becoming, in effect, 
official public pronouncements on the virus and its role in human cancers, it misleads the 
scientific community as well, including the individuals who serve on grant-awarding panels and 
make decisions about funding research. 

While Fraumeni is candid about the limitations of all government epidemiology to date on 
SV40, including his own 1963 study, the fact remains that simply by publishing a half dozen of 
these “limited” studies since 1995, the VEB (and the NCI) have influenced the overall scientific 
response to SV40. For scientists and policy makers who have not kept abreast of the latest 
molecular biological research on SV40, the cumulative message of all the VEB’s studies is that 
SV40 is not a public health threat. Scientists evaluate many factors in considering whether a 
substance is causing a disease, but in the classical public health model, epidemiology trumps all 
other disciplines. Despite all the molecular studies that have overwhelmingly demonstrated SV40 
association and causation in human cancer, in the minds of those who make the funding 
decisions precedence is given to the VEB’s epidemiological studies. Essentially, one branch of 
the NCI churns out the “limited” epidemiology and another branch uses the conclusions of that 
epidemiology to discourage serious funding of SV40 research. 

To Carbone and many other SV40 investigators, the only way out of this dilemma is to 
sidestep the epidemiologists. He, Butel, and Gazdar are now lobbying for the inclusion of SV40 
in the official list of likely carcinogens maintained by the International Agency for Research in 
Cancer, an ann of the World Health Organization. In March 2003, Butel argued in an essay in 
the Lancet that using epidemiology to deny SV40 plays a role in causing human cancers made 
little scientific sense given all the SV40 findings in tumors and recent research on how the virus 
causes those tumors. She followed that essay with a study appearing in June 2003 surveying 
every finding ever published in which researchers looked for SV40 in human tumors and had 
employed controls, including those in which they found no trace of the virus. 

Using a technique known as meta-analysis, she lumped together all the results from all the 
studies—which together summed to almost 1,900 tumor samples and more than 1,650 controls— 
and attempted to make a statistical determination whether, overall, the virus was more likely to 
be associated with tumors than not. The results were expressed in terms of a number called the 
odds ratio, which serves as an indication of the strength of the association between the virus and 
a particular type of tumor. Butel found the odds ratio demonstrated a clear, statistically 
significant association between SV40 and all the tumor types in which researchers have found 
the virus over the years. For lymphomas, the odds ratio was five, for brain cancers it was four, 
while for mesotheliomas and bone cancers it was much higher: seventeen and twenty-five 
respectively. “To put things in perspective,” Butel says of her results, “it was an odds ratio of 



about ten that li nk ed smoking with cancer.” 

When there is this kind of evidence, Carbone says, it is a mistake for public health officials to 
insist that there be indisputable epidemiological evidence of SV40’s carcinogenicity before 
acting. “New molecular techniques allow us to see exactly how carcinogens disrupt cells. Yet we 
are continually held back by epidemiology. We had to wait for more than a decade while 
epidemiologists studied thousands of women to confirm what molecular biology had already 
proved—that HPV causes cervical cancer in women—time that, no doubt, cost many lives. The 
same was true for asbestos. Now it’s happening again with SV40,” he says. Gazdar concurs, 
vociferously so. “Do you want to wait for ten more years?” he says of federal officials’ 
reluctance to act until they have more epidemiological evidence. “I think that’s crazy. How can 
we afford to wait ten more years and let people get cancer and do nothing about it?” 

Aware of the growing criticism of population-based studies, the VEB has embarked on a 
different kind of epidemiological study. Two outside laboratories are under contract with the 
VEB to develop a serological assay that they hope will allow researchers to determine from a 
blood test whether or not an individual has been exposed to SV40. Using the blood assay, the 
plan is to see whether there is any difference in tumor incidence between the carefully defined 
nonexposed and exposed groups. So far, SV40 experts like Butel, Carbone, and Lednicky have 
not been invited to participate in the VEB’s serological assay design. 

Engels is spearheading the effort, which will examine hundreds of blood samples from non- 
Hodgkin’s lymphoma patients for SV40 antibodies. The samples will then be compared with 
blood samples from a control group that does not have the cancer. Fraumeni says that if the 
people with non-Hodgkin’s lymphoma have a higher positivity rate of SV40 antibodies in their 
blood than people who do not have disease, then it can be said that SV40 might be contributing 
to the disease. Engels is contracting with researchers at the Fred Hutchinson Cancer Center in 
Seattle and Johns Hopkins Medical School in Baltimore to conduct the study. Researchers at 
Fred Hutchinson conducted a preliminary test looking at blood samples from osteosarcoma 
patients in the Washington area. As of July 2003, they had found no sign of SV40. Whether this 
is a reflection of the absence of SV40 antibodies in the blood samples or the many difficulties 
inherent in creating an accurate test for measuring antibody activity to SV40 remains to be seen. 

Researchers involved with the Engels study have described their technique as the most 
definitive to date for measuring blood response to the SV40 virus. But Butel says such 
characterizations are misleading because of the complexities of the human immune system. “It’s 
not definitive,” says Butel. “They may say that, but until more is known about how humans 
respond to SV40 infections, that may or may not be the definitive test.” Butel, who conducted 
her own antibody tests, finding SV40 infection ranging between 6 to 16 percent of the 
population, says antibody tests for the monkey virus are very complicated because they can 
cross-react with the human polyoma viruses BK and JC, which infect an estimated 80 percent of 
the population. Yet tests to rule out BK and JC may obscure the presence of SV40. “In a 
nutshell,” Butel says “we know very little about the human immune response to SV40 infections. 
I would say it’s a black box. It’s possible that the human immune response is very poor to SV40 
infections. And at this point I would just say that the absence of a detectable humoral [immune 
system] antibody response [in a given study] does not prove that there was no infection ever in 
the past—or even currently.” Butel also stresses that in one of her investigations, on hospitalized 
children in Houston, she was able to find SV40 in the tumor tissue of the same patients who also 
had circulating SV40 antibodies in their blood. “I believe those were truly SV40 antibodies we 
detected,” she says. 



Bharat Jasani, who participated in the multilaboratory study, may have found a way to bypass 
the problems plaguing traditional serological studies. Jasani is conducting research on immune 
reactions to SV40 in mesothelioma patients. He is developing new evidence and insight as to 
how the virus provokes the immune system, particularly with respect to recognition of certain 
large T-antigen peptides by T-cells, the specialized killer lymphocytes that roam the body 
seeking out foreign invaders. Jasani describes his research as offering the potential for “a 
powerful new approach to identify SV40 immune reactions in people who harbor the virus.” 
Jasani says he hopes the approach will lead to ways to stimulate the immune system to fight the 
virus. “My interest is to develop treatment strategies. If you tell people ‘you’ve got a virus,’ then 
they’ll say ‘what can you do about it?’ You have to have an effective treatment.” 

Butel supports the type of research being conducted by Jasani and calls for much more basic 
investigation of the virus and how it infects human beings. “There’s still a lot we don’t know 
about the basic biology of the virus in human infections, including what tissues it infects, how it 
is transmitted, and when people become infected with it,” Butel says. The more scientists 
understand about how SV40 infects human beings, how it is distributed throughout the infected 
host, how it interacts with different cell types, and how the host reacts immunologically to this 
infection, the better serology assays will be, she says. In the summer of 2003, Butel learned that 
the NCI had approved a grant for her to study some of these questions. In particular, she says, 
“We want to understand how the virus gets spread around in the body, and how it interacts with 
the lymphoid system, which is important in the immune response as well as the development of 
lymphomas.” 

Although the Butel grant is welcome news, many researchers feel the federal government has 
created a vicious circle with respect to SV40 funding, one that seems to serve their own 
purposes: As long as senior federal officials insist there is no epidemiological evidence linking 
SV40 with rising cancer rates (and, in some cases, continue to deny the presence of SV40 in 
human tumors), grant review panels will be unlikely to deem research into SV40’s role in human 
tumors worthy of funding. And without funds, scientists cannot develop new data about SV40. In 
the absence of new data, federal officials can continue to insist that there is little research 
showing the virus plays a role in causing tumors. Therefore, they assert, there’s no need for more 
funding of SV40 studies. Eventually, the absence of funding will discourage scientists from the 
field and younger investigators will once again have the idea that prevailed throughout most of 
the 1960s, ’70s and ’80s: Research on SV40 is a career dead end. “Well, that’s absolutely been 
true and that’s why you haven’t seen an influx of a lot of people doing these kinds of 
experiments,” says Butel. “People can’t do work that they’re not funded to do.” 

May Wong, the NCI official charged with administering the NCI’s grant program for 
independent researchers, agrees that there has been a longstanding disincentive to submit grants 
for SV40 research. “Not many people apply ... and I know in the past [it is] because it’s been 
shot down and people are not receptive [on the grant review panels] so people say ‘why should I 
bother?”’ Wong says she believes funding SV40 research is imperative, given the massive 
exposure to the monkey virus. “I agree. We should. I am trying,” she says. She said she was 
hopeful SV40 research would become a higher priority, but acknowledged she had not received 
any directive from the officials within the senior NCI hierarchy to fund more SV40 research. 

Arnold J. Levine, the former Rockefeller University president, says that it is time for these 
senior federal health officials to support a serious research effort. “If it’s part of the cause of a 
disease, it has significance in public health and I think we ought to find that out,” says Levine. 
“That’s a good reason to spend taxpayers’ money: to do science to find out whether the public 



health is really monitored properly here.” To properly study SV40, Levine says, the NCI should 
issue a RFA, or Request for Applications, the formal process by which the federal agency 
identifies a major research initiative and invites scientist to apply for funds. “That would 
stimulate people to come in and design experiments and replicate these things,” he says. 

Who initiates the RFA process? Members of the NCI’s Executive Committee, a select group 
of high-level managers who wield great power over the NCI budget, grant programs, and long- 
range strategic planning. Both Fraumeni and Rabson serve on the NCI’s Executive Committee. 
Both men have been involved with SV40 since it was first discovered in the 1960s; given their 
powerful positions both men could easily initiate the RFA process. Neither has suggested doing 
so. 

Asked why not, Fraumeni draws a blank, saying he thought an SV40 RFA was issued as a 
result of the 1997 SV40 conference in Bethesda. He says he would support an RFA and suggests 
contacting May Wong about it. Rabson is even more vague, lobbing the ball into May Wong’s 
court, implying that she makes the decision. But Wong says that only members of the Executive 
Committee can set the wheels in motion for an RFA. “I’m just a peon,” Wong responds, with a 
nervous laugh. Wong is correct. As powerful members of the senior NCI bureaucracy, it is up to 
Fraumeni, Rabson, and other top NIH officials to determine whether the exposure of millions of 
Americans to a carcinogenic monkey virus will ever be fully investigated. Thus far, their attitude 
has been “not on my watch.” 

SV40 researchers say it is imperative for the NCI to reverse its course on SV40 and fully 
support comprehensive research efforts on the virus. The agency’s mission to research and fight 
cancer demands such a response. “Because when all is said and done, at the end of the day, this 
research is about helping patients,” Carbone says. “There are people out there who are suffering 
because of this virus. It’s time we figured out how to treat them.” 
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Alexander’s Tumor 


On an unusually hot July afternoon in Detroit, Harvey Pass is in the middle of his weekly lung 
clinic at the Wayne State University Barbara Ann Karmanos Cancer Institute, where he is chief 
of thoracic surgery. Mesothelioma patients from across the Midwest and neighboring Ontario 
come to see Pass, attracted by his reputation as one of the premier lung surgeons in North 
America. The former NCI thoracic surgery chief slaps a CAT scan of the lungs of his next 
patient onto an X-ray light box. He points his two residents to signs that the cancer is progressing 
despite a recent chemotherapy regimen. A few minutes later, they crowd into a small, bleak 
examining room. He is telling the patient and his wife, a trim well-educated and young-looking 
couple in their fifties, that there is nothing to do for now except drain, or tap, fluid from the lungs 
when the man’s symptoms become uncomfortable. The wife, wearing jeans, a T-shirt with neatly 
rolled up sleeves, and Teva sandals, has a large black ring binder on her lap crammed with the 
latest clinical studies available on the Internet. Her blond hair is tied back in a bun held by a 
green comb. Her husband, tall and thin, a Ford plant worker, seems unusually good-natured, 
almost embarrassed that his disease is causing everyone around him so much discomfort. The 
two of them seem very much in love. 

“If the frequency of taps increases, then we’ll discuss possibilities,” says Pass, as the visit 
draws to a close. 

“So you see nothing out there for him?” the wife asks. She is on the verge of tears. 

“No, there’s plenty out there for him—with very, very low response rates,” Pass responds. 
One such drug, Pass says, is Adriamycin. “You’re going to lose your hair, you’re going to be 
nauseated, and it affects your heart.” Moreover, says Pass, “It only has a 12-15 percent response 
rate ... That’s lousy.” Without being explicit, the implication of Pass’s remarks, is obvious to 
everyone in the room: For a patient who has already endured the debilitating, sometimes 
agonizing side effects of toxic chemotherapy with little response to show for it, there comes a 
time to stop. “There are very few patients who, once their tumor’s recurred after therapy, are 
salvaged to live a long life with second [chemotherapy] agents,” he explains later. Better to live 
the last few months of one’s life without the added misery of a treatment that won’t work. 

As a mesothelioma expert, Pass is involved in innovative laboratory and clinical research, 
including gene therapy and new forms of chemotherapy and photosensitive therapy. But Pass 
knows his arsenal is limited. Of the more than 250 people he has treated for the disease, few have 
survived more than five years. Many have died within twelve months of diagnosis, no matter 
how spirited the fight was to keep them alive. That is the nature of the disease. And even though 
2,500 cases of mesothelioma diagnosed a year is a small number relative to the epidemic rates of 
so many other cancers, Pass knows that these are not just statistics. Every one of those numbers 
represents an individual: someone’s father or mother, someone’s child, someone’s husband, 
wife, or lover—a human being, whose loss, to those who love him, or are dependent on her, 
seems unbearable, a human being who is often healthy in other respects and might normally live 



many more years. 

After years of working with conventional treatments and finding them largely ineffectual, 
Pass does see some reason for optimism. From the very beginning of his collaboration with 
Carbone, he has been spurred on by the intriguing possibility that SV40 could be a potential 
target for treating mesothelioma. With research suggesting that as many as four out of five 
mesotheliomas in the United States test positive for the simian virus, the goal for the two 
physicians was always to find a therapy—perhaps, ironically, a vaccine—that would target 
SV40’s T-antigen and prevent or reverse the pernicious disease. For that reason, Carbone and 
Pass fought hard to reverse the negative decision on their grant proposal to test in humans the 
regimen that had worked against mesothelioma in mice. They are now working on preparations 
necessary to begin Phase 1 clinical trials in which they will test the safety of the drug in human 
subjects. If the drug is deemed safe, they will proceed to the next step, testing its efficacy. 

But, as research indicates, mesothelioma is not the only cancer associated with SV40. And it 
is not just the individuals potentially exposed to contaminated vaccine between 1954 and 1963 
who are developing SV40-positive tumors. An estimated eighteen thousand Americans—three 
thousand of them children—were diagnosed with brain tumors in 2003. The incidence of 
childhood central nervous system tumors rose 35 percent between 1973 and 1994. And even 
though some of the increase may be attributed to better diagnosis, and brain tumors are still 
considered rare, their high rates among children make them particularly insidious. Nearly a 
dozen different types of brain tumors have been found to contain SV40, in varying percentages 
depending upon the study. If the overall numbers seem small in comparison to other, more 
common cancers, they are far too great to the families affected. No one knows that better than 
Raphaele and Michael Horwin. 

In August 1998, when the Horwins learned that their only child, Alexander, had 
medulloblastoma, their world was turned upside down. The next few months were a living 
nightmare as they watched Alexander die slowly before their eyes. Two operations had 
successfully removed the entire tumor from Alexander’s brain, and the Horwins were hopeful 
that Alexander would recover, but Alexander’s doctors said the brain tumor would come back 
unless he had further treatment: chemotherapy or radiation. Radiation was ruled out—because of 
Alexander’s young age it would lead to mental retardation. That left chemotherapy. Neither 
parent wanted to subject Alexander to the highly toxic blend of chemicals that would be used 
during chemotherapy. They had found a doctor in Houston who had been successful treating 
young cancer patients with an experimental, nontoxic therapy that had received a favorable 
review from an NCI investigator, but the Food and Drug Administration, which oversaw the 
doctor’s protocol, refused to let the Horwins enroll Alexander in the alternative treatment unless 
they had first tried conventional treatments. “They told us that young children do extremely well 
on chemo. They told us that, without a doubt, chemo would prolong Alexander’s life,” Mike 
Horwin recalled. Raphaele Horwin recalls weeping quietly as she held Alexander while a 
technician attired from head to toe in a biohazard suit hooked him up for his first intravenous 
chemical “drip.” 

Three rounds of chemotherapy confirmed the Horwin’s worst fears. The chemotherapy 
treatments caused unbearable suffering for the two-year-old child. In addition to losing his hair 
there was vomiting and high fevers that forced extended stays in the hospital. There were blood 
transfusions to replace the blood cells the chemotherapy had killed, hearing tests to see if 
chemotherapy was destroying Alexander’s hearing, tests to see if Alexander’s kidneys and liver 
were still functioning under the stress of so many toxic chemicals. All of the suffering, all the 



tests, all the endless weeks in the hospital were to no avail. Soon after the three rounds of 
chemotherapy, Alexander began to complain of pain. An MRI showed he had developed more 
than thirty aggressive tumors throughout his brain and spine. 

On January 31, 1999, Alexander died in his mother’s arms in a hotel room in Texas; they 
were on their way to the Houston doctor to begin the nontoxic therapy. The experience of 
watching their son suffer needlessly left the Horwins angry. “Without chemo, Alexander 
wouldn’t have been poisoned. He wouldn’t have had to spend his last months on earth suffering 
in a hospital,” Mike Horwin observes. Because of the chemotherapy, Alexander died the very 
kind of death Harvey Pass was trying to avoid for his mesothelioma patient. 

When Carbone informed them that Alexander’s tumor biopsy contained SV40, they 
wondered, where had Alexander contracted the simian virus? One possible source was the 
Horwins themselves. Theoretically, a parent could have been infected by SV40 from an early 
dose of contaminated polio vaccine and then transmitted the virus to Alexander. The Horwins 
tested themselves for signs of an SV40 infection—their blood, their urine, and Mike’s semen. 
Both parents were negative for SV40. They tested Alexander’s cord blood, the blood taken from 
his umbilical cord at the time of birth. It, too, was negative. Alexander was bom SV40 free and 
had contracted the vims sometime during his first two years of life—but not from his parents. 
That left the polio vaccine Alexander had received as a toddler as the most plausible source. Like 
almost every child in America, Alexander was vaccinated against polio at an early age. He had 
received two doses of inactivated vaccine before he was six months old, and then in November 
1997, at age seventeen months, Alexander received a dose of Orimune, manufactured by Lederle 
Laboratories. He was diagnosed with medulloblastoma nine months later. 

Could the dose of oral polio vaccine Alexander received have been contaminated? The Food 
and Drug Administration insists that such a scenario is not possible: In accordance with its 
regulations, they say, no vaccine produced since June 1961 has contained SV40, and after 1963, 
when all the old stocks of SV40-contaminated vaccine were finally used up, no polio vaccine 
consumed in this country has contained SV40. The FDA officials cite two different studies, 
which they say address the question directly. In one study published in 2000, FDA scientists 
used PCR to look for SV40 DNA sequences in samples from oral polio vaccine batches released 
in the United States between 1972 and 1996. Their conclusion was that “SV40 sequences were 
not found in any of the vaccine lots tested.” In another study, British researchers looked for 
evidence of SV40 in vaccine samples from lots released in that country after 1962. The British 
team also concluded there was no evidence of SV40 contamination in the vaccine samples they 
tested. 

Lederle, meanwhile, has consistently denied that any post-1961 doses of its vaccine have 
ever been contaminated. In May 1996, when asked if it was possible that oral polio vaccine 
produced after 1961 ever contained SV40 or other contaminating viruses, Audrey Ashby, a 
spokesperson for Lederle, said that the company had “complete faith and confidence” in its 
vaccine and took “complete safety precautions” in the manufacturing process. 

In September 2003, Natalie de Vane, a spokesperson for Wyeth, the parent company of 
Lederle, issued an even more pointed denial that its modem vaccine had been contaminated. Her 
statement was made in response to allegations of SV40 contamination made by Philadelphia 
lawyer Stan Kops. Kops has decades of experience litigating against Lederle on behalf of victims 
in polio vaccine injury cases. Until oral polio vaccine was removed from the market in January 
2000, every year about eight to ten people contracted polio and became paralyzed from the 
vaccine itself when one of the three types of attenuated poliovirus in each dose reverted to 



virulence, a fact that was particularly disturbing because wild polio was eradicated from the 
United States back in 1979. As a result of his legal fights against the company, Kops has 
amassed thousands of pages of internal Lederle documents relating to the company’s vaccine 
manufacturing process. He had an opportunity to present some of those documents publicly on 
September 10, 2003 when the House Subcommittee on Human Rights and Wellness held a 
hearing on SV40 and the polio vaccine. Among others who testified at the ninety-minute hearing 
were a New Jersey mother whose son had developed brain cancer after inoculation with oral 
polio vaccine, consumer activist Barbara Loe Fisher, SV40 researcher Adi Gazdar, and the Viral 
Epidemiology Branch’s James Goedert. Kops said that his collection of documents “tell a 
frightening story of contamination of live oral polio vaccine with a monkey virus known as 
SV40” and termed Lederle’s assurances over the years that the vaccine had been tested for the 
presence of SV40 “factually incorrect and intentionally misleading.” De Vane sharply disagreed 
with Kops’s assessment, telling a reporter, “These claims don’t have any validity.” She added, 
“We have always conducted extensive screening and testing of our products.” As proof that 
Lederle’s vaccine has always been free of SV40, de Vane specifically cited the FDA’s negative 
results from its tests of samples from old batches of Lederle vaccine, terming the FDA’s tests 
“the most advanced methods of testing available.” 

Carbone has closely examined the negative FDA study cited by de Vane and does not think 
the study’s results are as definitive as the FDA and Lederle claim. He is critical of the FDA’s 
methodology, which differed considerably from the one that he and other SV40 researchers 
employ. The FDA researchers, Carbone says, did not run enough PCR cycles during their tests 
and failed to use Southern blot to confirm their results. They also used a PCR primer that was 
designed only to detect very large fragments (574 base pairs or more) of SV40 DNA, whereas, in 
Carbone’s experience, the size of the SV40 DNA fragments that are recoverable from old 
vaccine samples is much shorter, between 100 to 200 base pairs in length. Carbone believes that 
altogether the shortcomings in the FDA protocol were significant enough that if SV40 was 
present in the vaccine samples tested, the FDA’s tests could have missed it. “If they really want 
to be sure that these vaccines do not contain SV40, they need to repeat the experiments using the 
correct primers, the correct number of PCR cycles, and Southern blot analysis following PCR,” 
he says. 

Carbone has even harsher words for the other study the FDA cites—the British study, which 
“concluded that there were not [any] detectable SV40 sequences” in old British oral vaccine 
samples. That statement is misleading, he says. A close reading of the paper shows that some of 
the vaccine samples the British scientists tested actually were positive for the presence of SV40, 
but the authors ascribed their positive results to laboratory contamination, a conclusion that 
Carbone feels was unjustified. In fact, Carbone says, the positive PCR results the authors report 
are not at all suggestive of contamination but are instead much more likely to be indicative of 
low levels of SV40 in the vaccine samples tested. “Technically they cannot be accused of 
falsifying their data—because they report their results. But then they give a very subjective and 
very questionable interpretation of their results,” Carbone says. “Their own data do not support 
their conclusions. And if it is true that they contaminated [their own] samples, the whole paper is 
unreliable.” 

If the studies that conclude oral polio vaccine has never been contaminated with SV40 are as 
scientifically unreliable as Carbone asserts, then they appear to provide little clarification of the 
issue. The documentary evidence, however, seems to provide a clearer picture. Internal Lederle 
and government documents offer strong support to the theories of Kops and others that oral 



vaccine produced and released in this country since 1961 has at times contained live SV40. 

One possible source for SV40 in the oral vaccine that Alexander (and possibly others) 
received could have been the kidneys of the African green monkeys used as a vaccine substrate 
since the early 1960s. U.S. manufacturers switched from rhesus to African greens by 1963 
because, unlike rhesus, the African green monkeys do not naturally harbor SV40. However, they 
can become infected through contact with other monkeys, and internal memos from Lederle, the 
sole supplier of polio vaccine in the United States from 1977 to 2000, show that at times the 
manufacturer experienced SV40 problems with African greens as well. 

In November 1961, seven months after the directive that no SV40-contaminated vaccine 
would be released, Lederle reported in a memo that three of the fifteen lots of oral vaccine it had 
produced contained SV40. In the same memo, Lederle reported that ten percent of the African 
green monkeys it had planned to use for vaccine production were testing positive for SV40. (The 
African greens had likely been infected by close contact with rhesus monkeys during shipment 
from Africa or while at Lederle.) Another memo, this one from 1962, indicates that Lederle 
experienced widespread SV40 contamination of its laboratory facilities at the time and that the 
virus may have contaminated the vaccine. 

Indeed, viral contamination of its monkey kidney substrate was a recurring headache for the 
company. In an internal 1983 report, Lederle compiled a thirteen-year survey of 2,239 
“harvests”—the term used to describe the poliovirus-containing fluid that each monkey kidney 
tissue culture yields within seventy-two hours of inoculation with the poliovirus seed. Almost 
half the harvests for the thirteen-year period had been scrapped because of viral contamination. 
Simian cytomegalovirus, the monkey version of human cytomegalovirus, and a virus that has 
been associated by some scientists with chronic fatigue syndrome and malaise, was the leading 
cause of rejection, accounting for 38 percent of the rejections. But the 1983 report cites a laundry 
list of other contaminants that also forced rejection of vaccine harvests, including simian foamy 
virus, measles virus, and occasional SV40 contamination. 

The problem was so acute that Lederle was forced to set up a special segregated colony of 
African greens for polio vaccine production. The animals were carefully isolated from other 
monkeys likely to transmit SV40 or any other virus. After the 1980s, the contamination problems 
appear to have ceased. Moreover, FDA regulations required extensive testing of the kidneys used 
as vaccine substrate for the presence of SV40 prior to the start of the manufacturing process. 
This would seem to suggest the kidneys were not the source of the SV40 in Alexander’s 1997 
oral vaccine. 

That leaves another possible source of SV40 contamination of the oral vaccine: the poliovirus 
seed used to infect the kidney cultures during the vaccine manufacturing process. In order to 
grow the billions of copies of poliovirus needed for the oral vaccine, the manufacturer first 
“seeds” the monkey kidney cultures with a small amount of poliovirus. Once added to the 
African green monkey kidney cultures, the seed poliovirus reproduces itself, multiplying 
millions of times, allowing the manufacturer to “harvest” billions of copies of the poliovirus it 
needs to make final vaccine. 

The sources for this viral seed are the same attenuated strains of poliovirus that Albert Sabin 
first cultivated in the 1950s on rhesus monkey kidneys. Every batch of oral polio vaccine 
produced in this country since 1961 originates from each of the three original Sabin strains (Type 
I, II, and III). All of Sabin’s strains were heavily contaminated with SV40. That was the 
discovery made by Ben Sweet and Maurice Hilleman in 1960 when they tested stores of Sabin’s 
strains at Merck. After that discovery, Sabin’s strain material for each of the three polio types 



had supposedly been neutralized for SV40 by treating it with an SV40 antiserum. Over the years, 
Lederle has used the original Sabin strains and, at times, their derivatives, to periodically make 
small amounts of so-called working seed or production seed for each of the three poliovirus 
types. This working seed is stored in a deep freeze and thawed each time the company initiates a 
new batch of vaccine. A small amount of each of the three working seed types is then inoculated 
into a monkey kidney substrate and the poliovirus begins to replicate. Once a large volume of 
each type of poliovirus is produced, the virus is harvested from the kidney substrate and the large 
volumes of each virus type (now called a monopool) are combined to fonn a bulk batch of final 
vaccine. Assuming the Sabin strain material and all the working seeds produced from each strain 
type over the years contained no viable SV40—and that throughout the entire vaccine production 
process there was no other exposure to SV40-contaminated tissues—there should be no possible 
SV40 contamination of the final oral vaccine. 

But how well had the neutralizing process worked? At the time, the only way to know if 
SV40 was still present in the master strains or their derivatives would have been to test each one 
by growing it in a cell culture and looking for signs of SV40’s characteristic cytopathic effect— 
vacuolating holes in the cells. Such a process would require observing the cell cultures for a 
certain number of days—enough time to allow the virus to grow out and destroy the cells and, in 
this way, be visible. But another set of internal memos from Lederle laboratories show that the 
oral polio vaccine master strains provided to the company by Albert Sabin and used to 
manufacture working seeds of virus may not have been adequately tested for SV40 and that the 
working seeds derived from these Sabin strains were also never tested for the presence of SV40. 

In October 1962, Sabin mailed Lederle five milliliters (5 ml) of Type III virus master strain. 
In an attached letter, Sabin warned that even though the tests carried out by Maurice Hilleman at 
Merck on the master strain he was sending Lederle were negative for SV40, “he [Hilleman] told 
me at the time the tests were made they were not observing the cultures for as long as they are 
now and he could not be certain that there may not be a trace of SV40 virus in this material.” In 
effect, Sabin was putting the company on notice that the neutralization process for this strain 
material, as likely as not, had not worked. Such an uncertainty would seem to demand serious 
efforts to test for the virus every time the strain was used or working seed made from the strain 
was used. 

Apparently, such tests did not occur. In a deposition taken in 1988 for a court case, Mary 
Ritchey, the Lederle vice president of operations, said that she could find no documentation 
indicating that all of the company’s polio vaccine production seeds were tested for SV40. Indeed, 
evidence suggests that such tests were not performed. In an internal memo dated March 14, 
1979, a Lederle official, commenting on the poliovirus production process, wrote: 


It should be made clear that Lederle did not test the original Sabin seeds for extraneous agents or neurovirulence since 
only 50 ml or less of each seed were provided by Dr. Sabin. It was presumed that if progeny [final vaccine monopools] 
of these seeds proved to be free of extraneous agents and have satisfactory neurovirulence, the parent seeds were 
satisfactory. 


Instead of testing the Sabin master strains or the working seeds, the company tested each 
harvest, the type I, II, and III virus monopools that, combined, made a final batch of vaccine. In 
these tests, a portion of each lot is inoculated into cell cultures and allowed to grow for fourteen 
days. Then a subculture is made of the fluid from the first culture and it, too, is allowed to grow 
for fourteen more days. The presumption is that at the end of each of the fourteen-day periods, 
any SV40 present would have burst the cells and become apparent to whoever was screening the 



cultures. This assumption was based on the analysis Paul Gerber had performed in the early 
1960s on SV40 growth in cell culture. The federal government continued to rely on Gerber’s 
analysis decades later, despite warnings from Anthony Girardi in the late 1960s that it could take 
up to thirty-five days for SV40 to grow out (become visible) in tissue culture. 

In 1999, when Carbone tested his vials of 1955 vaccine for SV40 and realized he had 
detected slow-growing SV40 variants, he became curious. Suppose a slow-growing SV40 variant 
were present in the oral vaccine. Were current FDA regulations, which required only fourteen- 
day cell culture cycles, adequate to detect all SV40 types, including SV40 that was slow 
growing? Carbone conducted his own test. He discovered that the slow-growing strain of SV40 
that he had recovered from Herbert Ratner’s 1955 vaccine took nineteen days to grow out—or 
become apparent in tissue cultures. That meant FDA-mandated tests as likely as not would have 
failed to detect it or other slow-growing variants present in a vaccine. 

Using the FDA’s testing protocol, here’s what might have happened in the case of the slow- 
growing variant of SV40 such as the type Carbone found in his 1955 vaccine vials: A sample of 
a lot from which the final trivalent vaccine batch was derived would have been inoculated into a 
test culture and held for fourteen days. Because the virus contained in the lot was Carbone’s 
nineteen-day, slow-growing type, after fourteen days, little, if any, of the virus would have 
infected cells and replicated to the point where it would burst the cells and release SV40 into the 
fluids that surround the tissue culture cells. There would be no apparent sign of viral growth and 
this primary culture, therefore, would be regarded as negative. On the fourteenth day, the fluids 
that surround the cell culture would be inoculated into a second culture, the subculture. But these 
fluids from the first culture (primary culture) still contained either no SV40 or only a very small 
amount of the virus. If there were no SV40 in the fluids from the first culture, this second 
subculture, too, would be negative. In the event that some SV40 actually was in the fluids of the 
primary culture, the subculture would still appear to be negative, even after fourteen days of 
observation, since this particular slow-growing SV40 variant takes nineteen days to grow out. 
Thus, an SV40-contaminated lot would pass the one safety test designed to catch the virus, and it 
would be released. 

Slow-growing SV40 happens to be the type most often found in brain and bone cell tumors— 
tumor types that often afflict children, including the brain cancer that killed Alexander Horwin. 
(Faster-growing variants of SV40 have been found in these tumor types as well.) Carbone’s tests 
on his vintage vaccine support the theory that if slower-growing SV40 was present in the lots 
used to make the oral polio vaccine administered to Alexander, it might not have been detected 
following the test protocols required by the FDA. It is certainly scientifically possible, therefore, 
that Alexander’s dose of oral vaccine was a possible source for the SV40 in his 
medulloblastoma. 

On January 31, 2000, one year to the day after Alexander died, Raphaele and Michael 
Horwin filed a lawsuit against Lederle in U.S. District Court in Los Angeles. Their San 
Francisco legal team of Marte Bassi and Fred Blum was joined by Donald MacLachlan, the New 
Jersey lawyer who uncovered that Shah was being paid by two vaccine manufacturers to advise 
them on SV40, and Stanley Kops, who lent his expertise on polio production. 

In their complaint, the Horwins alleged that the oral polio vaccine that Alexander received on 
November 7, 1997, was contaminated with SV40 and that the virus caused Alexander’s 
medulloblastoma. The expert witnesses for the Horwins included some of the scientists who have 
made the biggest SV40 breakthroughs in recent years: Adi Gazdar from the University of Texas, 
Southwestern Medical Center, Bharat Jasani from the University of Cardiff, and John Lednicky, 



now at Loyola. During the pretrial exchange of pleadings, motions, and depositions, lawyers for 
Lederle argued that the virus was not a carcinogen and that Alexander did not contract it from 
their polio vaccine, in effect repeating the same argument some federal health officials have 
offered over the years. They offered several alternative sources for the virus, theorizing that 
Alexander Horwin could have contracted the virus from his babysitter or from monkeys while 
riding on his father’s back during a visit to the San Diego zoo. They also suggested that 
Alexander might have contracted the virus from one of the two inactivated polio vaccine shots he 
received during the first six months of his life. (Lederle did not sell inactivated polio vaccine. 
The supplier of inactivated vaccine in this country is a North American subsidiary of the giant 
European vaccine house Aventis Pasteur.) 

John Lednicky, one of the Horwins’ expert witnesses in the case, dismissed all three Lederle 
theories, saying there was no evidence “whatsoever” that the babysitter became infected and then 
“would somehow infect only Alexander and not also infect Alexander’s mother or father.” Nor 
was there evidence to support the monkey hypothesis, especially since there had been no 
physical contact with any monkeys during the zoo visit. 

Lednicky also stated that there was no evidence indicating that the current version of the 
inactivated polio vaccine (IPV) was contaminated with SV40. The Pasteur vaccine given to 
Alexander was produced on fully characterized simian cells—not fresh monkey kidney tissues. 
Like WI-38, the substrate is free of viral contaminants. According to the FDA’s Office of 
Vaccine Research Review, PCR tests for the presence of SV40 have been conducted on the IPV 
seeds for the vaccine administered to Alexander and for the only other IPV currently licensed in 
the United States, also manufactured by Pasteur. Both seeds have proven negative. “All of the 
medical articles I have reviewed indicate the IPV is [now] manufactured in a way which would 
eliminate SV40,” Lednicky stated in court filings. 

In a 102-page declaration filed in the case, Lednicky summed up the case against Lederle. He 
said that the evidence pointed strongly in the direction of the Lederle vaccine as the SV40 
source, with all other exposure routes proposed by the company as implausible. All the tests 
confirming the presence of the virus in Alexander’s tumors had been checked and double- 
checked. Positive tumor results from Carbone and Jasani’s lab had been confirmed by Adi 
Gazdar, who had performed laser microdissection. Gazdar found that SV40 DNA was present in 
Alexander’s tumor tissue, but absent in the adjacent nonmalignant brain tissue. Tests performed 
on separate sets of slides after a two-year interval yielded the same result. “These findings 
exclude the possibilities that the results were due to accidental contamination of the specimen 
with the virus,” Gazdar concluded. “The presence of SV40 sequences in the tumor tissue and its 
absence in adjacent nonmalignant brain tissue indicates a very specific association between a 
highly transforming virus and the tumor cells ... These findings provide powerful evidence that 
the virus played a role in the causation of the tumor.” 

Lednicky next assessed the effectiveness of Lederle’s SV40-neutralization of the Sabin 
master strains. The procedure’s basic flaw was that neutralization—like the formaldehyde used 
in Salk’s vaccine—was not necessarily 100 percent effective against SV40. Moreover, since it 
was originally designed to fight specific SV40 strains, the process, Lednicky said, might not 
always be effective against all occurring SV40 variants: 


In my opinion, the neutralization process described by the vaccine manufacturer thus far would have left a distinct 
possibility of infective SV40 viral particles surviving the neutralization process. In light of the lack of adequate 
infonnation received from the vaccine manufacturer, it is my opinion that it would be more likely than not that some 
viable SV40 viral particles survived the neutralization process and propagated [multiplied and grew] during the 
subsequent manufacturing process. 



Lednicky also examined whether SV40 could have been in the vaccine dose Alexander 
received. The virus subtype found in Alexander’s tumor was slow growing. It was the very type 
of SV40 that could have been missed in safety tests conducted according to FDA guidelines. He 
reviewed the safety tests performed by Lederle for the presence of SV40 in the harvest used to 
make the polio vaccine from which Alexander’s dose had originated. He concluded the 
company’s testing procedures would have detected only relatively high levels of the virus if it 
had contaminated the batch. Smaller amounts could have slipped through. 

The most damning infonnation Lednicky found was readily apparent in the company’s own 
records. The manufacturer had detected a monkey virus in a harvest used in the production of 
Alexander’s vaccine. During the Lederle tissue culture tests to detect the presence of SV40, a 
harvest used to make the batch of vaccine that was the source for the dose which Alexander 
received had failed—not once, but twice. When samples of the Type I harvest (No. 7596) that 
became part of the vaccine administered to Alexander Horwin were injected into tissue cultures 
of African green monkey kidney cells, the harvest produced discemable cytopathic effect during 
the second fourteen-day tissue observation period in two separate tests—a clear sign of SV40 
contamination. Yet vaccine using the suspect Type I lot had been released by the company 
anyway. 

Lederle’s lawyers countered Lednicky’s assertion by admitting that while it was true that 
Type I harvest 7596 had failed the African green monkey culture test, it was not necessarily true 
that SV40 was the culprit. The company’s own tests, they suggested, were not precise enough to 
detennine which virus had caused the cytopathic effect. It could have been one of the other 
common contaminants the African greens harbor, such as cytomegalovirus, or foamy virus. But 
Lednicky tested Alexander’s tumor for cytomegalovirus and found none. Moreover, other tests 
by Lederle on harvest 7596 in other tissue culture types (rhesus monkey and rabbit cells)—tests 
specifically designed to detect the presence of foamy virus—were negative. During these tissue 
culture tests, there was no evidence of viral contamination. The only failing tests were in the 
African green monkey kidney tissue cultures—the tissue culture test the DBS had mandated back 
in 1961 because it was the most reliable tissue culture test for detecting SV40. Based on 
Lederle’s own tests, Lednicky opined, the only virus contaminating the harvest was SV40. 

Why would a polio vaccine manufacturer release vaccine that failed the one safety test 
designed to screen for SV40? Perhaps because the federal government itself seems to have been 
inconsistent, if not slipshod, when it came to enforcing safeguards devised to protect the public 
from exposure to the virus. Despite all the panic SV40 caused among vaccinologists outside of 
Bethesda, there seems to have been, at times, a cavalier attitude within the federal agencies 
charged with vaccine safety. The 1961 memo in which a Lederle official noted that three lots of 
the company’s oral vaccine contained SV40, also reported that the head of the Division of 
Biologic Standards, Roderick Murray, had allowed these lots to pass. The Lederle official even 
wondered if the company should consider voluntary withdrawal of the lots—a step the company 
apparently decided not to undertake. All three lots were included within the company’s original 
DBS license for oral polio vaccine—meaning they were distributed, sold, and consumed in the 
United States during the 1960s. 

In another example, as we have seen, Murray delayed almost two years after the discovery of 
live SV40 in Salk’s vaccine—until March 1963—before imposing a regulation that would 
require manufacturers to ensure their virus pools were SV40-free prior to inactivation (instead of 
relying on fonnaldehyde to kill it). This was the change that finally spurred a wholesale switch 
by manufacturers from the contaminated rhesus to the SV40-free African green monkeys. Yet, in 



a 1964 memo from Murray to vaccine manufacturers, the DBS chief writes, “The DBS views 
with considerable concern ... [that manufacturers are] still submitting for release lots of 
vaccine ... inactivated prior to March 1963.” Murray adds that, from now on, the DBS will not 
pass any such lots. Apparently, up until the writing of this memo, Murray had allowed such lots 
to be released, in effect, extending the exposure of Americans to SV40-contaminated vaccine 
beyond 1963 by at least one additional year. 

In 1967 came another potential SV40-exposure event. After several European vaccine 
workers had died during the Marburg virus crisis, most of the world stopped the production of 
polio vaccine. At the time, it was assumed that the United States had done so also—even the 
New York Times reported the cessation of vaccine production. But unbeknownst to the 
newspaper, the American public, and most scientists, oral polio vaccine production in this 
country did not halt during the Marburg scare. At the November 1967 NIH conference on viral 
vaccine substrates, the one at which Hayflick and his supporters argued in vain for abandonment 
of monkey kidneys in favor of WI-38, Murray made the surprising announcement that he had not 
ordered a halt in vaccine production in the United States in response to the Marburg virus 
outbreak. Instead, he said, polio vaccine production temporarily had been switched back to 
rhesus monkeys. What steps the DBS had undertaken, if any, to ensure that SV40 would not 
once again contaminate polio vaccine was not mentioned by Murray at the conference. Here was 
a third time the government had sanctioned a potential exposure to SV40 in vaccines—all the 
more incredible when one considers the backdrop for the Murray decision. Marburg was a 
monkey virus that was so deadly that lab technicians who never had any direct contact with the 
infected African green monkeys, their kidneys, or the kidney tissue cultures—but had washed 
glassware that had been used during the tissue culture process—became ill and died. Yet the 
DBS response to the Marburg crisis was not to insist, at long last, that vaccine production be 
switched to clean, virus-free substrate, such as WI-38, but instead to consent to a return to the 
use of rhesus monkey kidneys—a substrate that Murray knew was almost always contaminated 
with SV40. 

In 1977, another Lederle memo reveals a different type of government failure—this time, a 
missed opportunity to make the vaccine safer. Just before Christmas 1977, Lederle officials 
traveled to Bethesda to meet with Murray’s successor, Harry Meyer. (The DBS by this time had 
been renamed the Bureau of Biologies, or BoB.) At issue were continuing problems the company 
was having with Type III attenuated poliovirus. Lots of the Type III virus were frequently 
reverting to virulence, a problem traceable to the original Type III Sabin strain, which was 
notorious in this regard. Meyer could have required the company to find a less virulent Type III 
strain, but he did not. Instead, according to the Lederle memo, Meyer offered to water down the 
regulations to make it easier for the company’s Type III lots to pass: 


Dr. Meyer asked us to bear with him in their efforts to change regulations which may be accomplished by mid-1978.... 
Dr. Meyer said the regulations must be changed in a way that will not be interpreted as a “softening” of BoB and yet 
allow the manufacturer to be able to produce with current seeds since establishment of a new Type 3 seed will be very 
expensive and time consuming. 


If Meyer, who subsequently left the BoB to assume a high-paying executive position with 
Lederle, had actually required his future employers to change the Type III strain material, not 
only would he have helped reduce the neurovirulence problem, he also would have eliminated 
one potential source of SV40 contamination. Unlike the original Sabin Type III strain, a new 
Type III strain could have been produced on a substrate that was free of SV40. 



More recently, even though much more sophisticated tests for screening viruses, such as 
PCR, have been available for two decades, federal vaccine safety regulations remain unchanged. 
The regulations still only require the use of relatively crude viral screening tests (tissue culture 
observation along with ordinary light microscope examination) for the detection of the presence 
in SV40. In essence, despite the widespread availability of sensitive tests, the government- 
mandated testing methodology has barely evolved since the days of Bernice Eddy and Ben 
Sweet. Lederle, ironically, used that fact—that its tissue culture tests were not sophisticated 
enough to discern whether the virus in Alexander’s vaccine was SV40 or another virus—to 
excuse its failure to reject the contaminated batch of vaccine. 

Horwin attorney Stanley Kops says the situation is even worse than the government’s failure 
to take advantage of opportunities to make the vaccine safer or require the use of better SV40 
screening tests. He says that his collection of manufacturer documents shows that there were 
repeated instances where Lederle used rhesus monkey kidneys—despite the fact that the animals 
frequently harbor SV40—during crucial stages of the vaccine manufacturing process. During his 
September 2003 testimony before the House Subcommittee on Human Rights and Wellness, 
Kops placed into evidence a series of Lederle’s manufacturing protocol documents. The protocol 
documents, he said, proved that between 1961 and 1980, the company produced seven different 
working Type I and II poliovirus seeds on rhesus monkey kidney cell tissue cultures—thus, 
providing an opportunity for SV40 contamination of any vaccine made from monopools that had 
been initiated with these seeds. These particular seeds, Kops asserted, were never tested for the 
presence of SV40. Kops told the House subcommittee that his documentation on these working 
seeds belied assertions by a Lederle spokesperson made during the January 1997 NIH SV40 
conference that the company had prepared “all subsequent working seed strain ... in [African 
green monkey] cells and screened [them] to assure they are free of SV40 virus.” 

Kops also revealed to the House Subcommittee company documents showing that an entire 
Type II monopool—not just a working seed—was grown on rhesus monkey kidneys during the 
1980s. This Type II monopool was released in 1986; conceivably, any dose of vaccine that 
contained Type II poliovirus from this monopool could have also contained live SV40. In one 
final surprise, Kops placed into evidence a January 15, 1990 letter from Lederle’s director of 
quality control to Paul Parkman, the head of FDA’s Center for Biologies, Evaluation and 
Research, the FDA agency responsible for licensing vaccine. In the letter, Lederle asks for 
pennission to release monopools of all three poliovirus types “produced in Rhesus primary 
monkey kidney cells” between September 1984 and April 1987, which “represent several million 
doses of trivalent oral polio vaccine.” In the letter, the Lederle official seems to indicate that it is 
of little consequence that the vaccine in question had been grown on fresh rhesus monkey 
tissues, noting that “live oral polio vaccine was once routinely produced in Macaca [rhesus] 
primary monkey kidney cell cultures” and that monkeys used to produce the vaccine the 
company now sought to release had been “domesticbred ... in Lederle-controlled monkey 
colonies.” (How this lessened the chance for SV40 infection of the animals was not specified by 
the Lederle official.) 

It infuriates Kops that despite its public statements to the contrary Lederle continued to use 
rhesus monkey kidneys in vaccine manufacture during the 1960s, ’70s, and ’80s. “My feeling is 
that this is the biggest cover-up in the history of vaccine production in the United States. 
Regulations were made after years of debate. They were explicit. They were prepared to protect 
the American child who was receiving the vaccine. The safety regulations were not followed,” 
Kops says. “The purpose of vaccines is to fight a war against a crippling disease. But even in war 



there are rules of engagement. This vaccine manufacturer broke the rules knowingly and decided 
that it was above the law. That is a travesty.” 

In April 2003, Kops, MacLachlan, and the Horwins’ other lawyers faced off in U.S. District 
Court in Los Angeles against Lederle’s legal team for a two-week preliminary hearing to 
detennine the admissibility of the scientific evidence to be presented in the Horwins’ lawsuit. 
Lednicky and Gazdar appeared as expert witnesses for the Horwins. Lederle presented its own 
experts. The hearing resulted in a transcript of more than two thousand pages. In May 2003, a 
U.S. district judge in Los Angeles ruled that based on the evidence presented at the hearing, he 
had concluded that SV40 was a cancer-causing virus, that one of the cancer types it causes is 
brain tumors, in particular medulloblastoma, and that Alexander Horwin’s medulloblastoma was 
caused by SV40. Although he agreed that there was indeed “a possibility that the dose of 
Orimune given to Alexander was contaminated” with SV40, the judge sided with Lederle on the 
crucial question of what exactly had caused the failure in the African green monkey tissue 
culture test. In his ruling, he found that there was insufficient “direct evidence” to definitively 
conclude that the virus was SV40, and not some other virus—essentially adopting the Lederle 
point of view that the company’s tests were simply too unsophisticated to tell exactly what the 
contaminant was in Alexander’s vaccine. Ironically, it seems that the federal government’s 
failure to require that manufacturers use a readily available, reliable, and sensitive SV40 
detection assay, such as PCR, allowed the company to avoid liability in this case. The ruling 
effectively dismissed the Horwins’ lawsuit against Lederle. 

There are now several more lawsuits pending in U.S. courts against Lederle alleging death or 
disease caused by SV40 in contaminated vaccines. The Horwins, meanwhile, have become lay 
experts on the subject of SV40 and cancer. They want the federal government to require SV40 
testing as a standard diagnostic procedure for children with cancer —before they start 
chemotherapy or radiation treatments. Based on their own reading of the scientific literature, the 
Horwins believe that Alexander’s chemotherapy not only produced horrific side effects but 
actually hastened his death—and would do the same for any other child (or adult) with an SV40- 
positive tumor. Both chemotherapy and radiation, they contend, rely on p53 to initiate apoptosis 
—cellular suicide—and thereby trigger tumor cell death. But if SV40 in a tumor were binding 
p53 and other tumor-suppressor genes, then chemotherapy or radiation would be useless and 
potentially harmful. The SV40 would immobilize the p53, allowing the tumor cells to survive. 
These cells would, in turn, become even more malignant because of genetic mutations caused by 
the treatments. The Horwins believe that is why Alexander suffered more than thirty tumors 
when his cancer recurred. It is imperative, they believe, for federal regulators to acknowledge the 
presence of SV40 in certain tumors and to test for it prior to treatment in order to spare those 
diagnosed with SV40-related cancers even more suffering. 

The Horwins’ theory has never been tested in a laboratory setting and so remains just a 
hypothesis. But scientists say it is a reasonable hypothesis for tumors that contain SV40 that is 
actively binding to p53. Perhaps it explains why victims of mesothelioma—the most investigated 
SV40-associated tumor—have such poor response rates to standard cancer treatments. It also 
highlights yet another scientific enigma about SV40. Paradoxically, standard therapies that are 
effective against other tumors may render SV40-related cancers even more pernicious. When it 
comes to responding to this deceptively simple virus, scientific orthodoxy, it seems, may not 
only be misguided, but also deadly. 



Conclusion 


Jonas Salk died in 1995, Albert Sabin, in 1993. Both men lived long enough to witness research 
linking SV40 to cancer, but both men had long before decided the virus was harmless. Both men, 
it seems, could never reconcile themselves to the prospect that their vaccines might have been 
tainted in any fashion. Despite the visionary capabilities they had displayed in discovering and 
perfecting their respective vaccines, when it came to considering the virus that contaminated 
their discoveries, they remained mired in scientific dogma. 

Hilary Koprowski, another of the early polio vaccinologists, responded to SV40 in the 
opposite fashion. In 1960, he had declared that he thought any viral contamination of a vaccine, 
including SV40, was most likely inconsequential, but after learning of Bernice Eddy’s 
experiments, he changed his mind. Throughout the 1960s, his Wistar laboratory was the source 
of some of the most important early research on the simian virus’s oncogenic potential, and after 
Leonard Hayflick’s, his was one of the loudest voices lobbying for a switch away from the 
“dirty” kidneys. Today Koprowski is experimenting with the use of plants as a vaccine substrate, 
which he believes could eliminate the risk of vaccine contamination by potentially dangerous 
foreign animal viruses and cellular debris. Unlike Salk and Sabin, Koprowski’s encounter with 
SV40 completely changed his scientific thinking and caused him to shed his preconceived 
notions. 

After the polio vaccine was licensed, the responsibility for its safety passed from the 
vaccinologists to the federal regulators. Here, too, scientists remained firmly entrenched in the 
dogma about SV40, unmoved by any experimental evidence that challenged their established 
view of the virus. As Bernice Eddy learned, such evidence was extremely unwelcome. Joseph 
Smadel, with the full support of his superior, Roderick Murray, sentenced Eddy to a lifelong 
internal exile within the Division of Biologies Standards because she dared suggest that she 
thought the polio vaccine contained a dangerous contaminant. 

Murray, for his part, never reevaluated the simian virus’s putative harmlessness and instead, 
on all questions regarding the polio vaccine, manifested a bureaucratic instinct for self- 
preservation that was the hallmark of his tenure at the DBS. At every point at which he was 
confronted with a reason to change polio vaccine policy, he either took no action or stalled until 
the last moment. Confronted with the news in 1961 that Salk’s vaccine contained SV40, Murray 
neither recalled the contaminated vaccine nor required any change in the manufacturing process. 
It was not until 1963 that he enacted regulations that forced manufacturers to stop using SV40- 
contaminated rhesus monkeys. And even then he wasn’t willing to enforce them rigorously. 
Because of Murray’s foot-dragging, millions of Americans were needlessly exposed to SV40 for 
at least three additional years. 

When it came to WI-38, Murray’s approach was the same: Change was the enemy. In 
response to the overwhelming evidence that Hayflick’s diploid cell substrate was far safer than 
the contaminated monkey kidneys, Murray, for years, adopted a position whose tortured 



reasoning strained scientific credulity. Yes, the kidneys were contaminated, but at least that 
glaring deficiency was known, therefore it could presumably be controlled. WI-38, on the other 
hand, was new; to embrace it would have required Murray to countermand previous DBS policy. 
This would have implied errors in judgment, perhaps even negligence. 

With Murray, the blueprint had been established for evaluating SV40 research; it would 
remain unaltered even decades after he had left the federal government. Federal health officials 
who had previously opined that the virus was harmless were the ones given the authority to 
evaluate the merits of independent research that challenged that conclusion. Not surprisingly, 
they reaffirmed their own previous wisdom that the virus was harmless. 

That position endures today. Even as the number of independent, peer-reviewed studies 
linking SV40 to cancer approaches one hundred, federal officials persistently maintain that there 
is no proof the virus is carcinogenic. The reasons for such persistence are not difficult to discern. 
It is easer to ignore (or distort) the ever-growing body of scientific evidence on the dangers of 
SV40 than to confront the inescapable implications of that evidence: Forty years after it was 
declared harmless, SV40 is causing cancer in humans. Accepting such a proposition—that SV40 
is a human carcinogen—requires that health officials answer any number of troubling questions: 
What is the proper government response to a cancer-causing simian virus that was released into 
the human population by a government-sponsored vaccination program? Would it be a 
coordinated and extensive search for SV40 in other kinds of tumors, coupled with far greater 
efforts to study how the virus causes tumors, as almost every SV40 investigator believes is 
necessary? A crash SV40-screening program among populations most likely to have been 
infected, as some researchers are calling for? Is there a need for an anti-SV40 vaccination 
campaign? Each of these steps could require a huge new government health initiative, with the 
need to explain to elected officials and to the public why they were necessary. Undertaking any 
of them would be an acknowledgment that the original polio vaccine contamination was an 
enonnous blunder, far more serious than has even been admitted, and that not responding to it in 
a more concerted effort sooner was shortsighted, negligent, and a serious failure in fulfillment of 
the basic mission of the NIH and its sister agencies, the CDC and FDA—to protect public health. 
Given the enormous consequences that would inevitably follow an acknowledgment that SV40 is 
carcinogenic, it is no wonder that some SV40 researchers question whether they will ever receive 
an honest evaluation of their research in Bethesda. 

There is another consequence that follows from such a determination, one which is also 
highly problematic to policy makers. If SV40 causes cancer, that implies there has been a 
catastrophic failure in the government’s oversight of a vaccine program. Universal immunization 
is one of the cornerstones of this nation’s public health policies, and the reputation of vaccines 
has long been a concern among federal health officials. But the story of SV40 calls into question 
whether protecting the reputation of vaccines at times has been more important to these health 
officials than actually ensuring they are safe. 

Vaccines lie at the heart of the SV40 controversy. It is the virus’s connection to America’s 
miracle vaccine, the one that wiped out the nation’s scourge, which makes SV40 research 
controversial. Indeed, a common refrain from within the NIH is that associating SV40 with 
human tumors will scare people away from the polio vaccine and other vaccines. 

While that apprehension is understandable—certainly it would be a disastrous turn of events 
if vaccine-preventable epidemics returned—it obscures a larger issue. Vaccines are the only 
product manufactured by a private industry whose universal consumption is mandated by the 
government (as a prerequisite for attending public school or college). By and large, consumers 



have no choice about the vaccines they receive. A physician prescribes, and a patient—often a 
child or an infant—is inoculated. Consumers are usually uninformed about the vaccines they are 
told to take. It is the rare parent who asks a physician whether there are different versions of a 
vaccine, whether one has side effects while another is safer, whether different vaccines might 
interact with each other if administered simultaneously. And when confronted with those 
questions, many, if not most, pediatricians would not know how to respond beyond repeating 
information provided by the Centers for Disease Control. Most physicians, like most consumers, 
rely on the government to ensure that vaccines are safe. They assume that federal licensing and 
regulation are reliable assurances that the vaccines we receive are effective, pure, and potent, and 
that federal officials have explored all the issues connected with a given vaccine’s safety before 
it is sent to market. 

SV40 contamination of the polio vaccine and the continued reluctance of federal officials to 
deal with the consequences calls into question whether this system always works. Lederle 
continued to experience contamination problems during polio vaccine production with various 
viruses, including SV40, and yet some of those lots were released—often with the complicity of 
the federal officials who regulated the vaccine. And history shows that polio vaccine has not 
been the only vaccine to suffer from contamination headaches. Over the years, viral 
contamination of vaccine substrates of all kinds—duck eggs, dog kidneys, beef serum, hen’s 
eggs—have forced manufacturers to scrap lots of vaccines of a variety of types, from rubella to 
measles. Government health officials stress that advances in vaccine substrate production have 
significantly reduced the threat of viral contamination during the past twenty years, but it 
remains true that the federal government still does not mandate state-of-the-art virus detection 
technology to search for possible viral contaminants in vaccines. Sophisticated techniques for 
viral identification, such as PCR, immunoflourescence, and immunohistochemistry, have been 
part of the typical virologist’s tool kit for two decades. Yet federal regulations require only that 
vaccine manufacturers screen for viruses by observing tissue cultures under an ordinary light 
microscope, a technique that has advanced little since the early twentieth century. Moreover, 
there is no routine testing of these vaccines by the government itself. 

Consumer activists like Barbara Loe Fisher, cofounder of the National Vaccine Infonnation 
Center in Vienna, Virginia, can recite dozens of other examples of how federal regulators have 
fallen short in their duty to protect the public from dangers associated with vaccines. One 
concerns the use of thimerosal, a mercury-based preservative used for many years in several 
common vaccines, including the combined diptheria-pertussis-tetanus (DPT). Mercury poisoning 
causes irreversible brain, liver, and kidney damage. Yet it was not until 1997 that the FDA 
reviewed whether exposure to thimerosal from vaccines was dangerous. The agency found that it 
was possible that infants receiving routine vaccinations during the first six months of their lives 
could be exposed to levels of mercury in excess of Environmental Protection Agency- 
recommended safety guidelines. The agency’s review also found that the mercury-based 
preservative had been associated in at least one study with development of attention deficit 
hyperactivity disorder. The FDA and CDC response to the thimerosal issue was to “urge” 
manufacturers to reduce or eliminate the preservative from their vaccines. In March 2001, the 
FDA licensed a thimerosal-free DPT vaccine, although there is still no requirement that all 
vaccines be free of the preservative. In a redux of the failure to recall SV40-contaminated polio 
vaccine in 1961, old stocks of DPT containing thimerosal were never recalled. (Not were old 
stocks of DPT that were more likely to cause brain injury, despite the introduction of DaPT, a 
new formulation designed to decrease the chances of seizures and other vaccine reactions in 



susceptible children.) At many doctors’ offices, unless consumers knew enough to ask for the 
safer formulations, there was no guarantee that they received it. 

Given examples like these, it is perhaps understandable that there has been a rise in the past 
two decades in the number of parents who now resist inoculating their children with the 
increasing number of vaccines mandated by state health departments. Fisher and others who 
represent such parents say they are not opposed to vaccination, but instead advocate safer 
products and informed consent: If the government proposes injecting something into a child or 
adult that they cannot guarantee is absolutely safe, the consumer should make the final decision 
whether the risk is acceptable, not the government. This is particularly true, they say, given the 
documented conflicts of interest between many of the scientists who advise and receive money 
from phannaceutical companies and also often sit on panels that advise federal regulators on 
decisions concerning which vaccines to make mandatory. 

Moreover, they say, however lofty and altruistic the public health goals behind the discovery 
of a particular vaccine, the manufacture of vaccines is still big business. Profits are king. As the 
story of SV40 shows, when it comes to protecting those profits, safety and best practices do not 
always come first during vaccine manufacturing. Lederle’s resistance to WI-38 did not stem only 
from a self-protective interest in preservation of its market share against a competitor. There was 
also the problem that if Hayflick’s substrate caught on and Pfizer’s vaccine became preferred by 
American physicians, the company itself might have had to retool its manufacturing process and 
move to a characterized cell substrate, a considerable expense. As it was, absent any competition 
after 1977 and any regulation that required change, the company never altered its basic 
manufacturing methods. Until oral polio vaccine was removed from the market in January 2000, 
every dose of vaccine manufactured by Lederle Laboratories, the sole oral polio vaccine supplier 
in the United States from 1977 onward, began with slaughtering a monkey, removing its kidneys, 
and using the minced kidneys to start a tissue culture to support the growth of the poliovirus. 

In this context, the long delay in removing thimerosal from vaccines and the continued 
refusal to use PCR to screen against possible viral contamination is not particularly remarkable. 
The Lederle polio vaccine history suggests that until the federal agencies that license and 
regulate vaccines require enhanced safety measures, vaccine manufacturers are not necessarily 
going to institute them on their own initiative. Indeed, in the case of Lederle’s vaccine, the 
government (the DBS) aided the company’s resistance to a safer substrate, actively fighting the 
Pfizer alternative, in part because it could not abide public criticism of its previous decisions. 

In fact, the change in the United States to the safer, Pasteur inactivated polio vaccine grown 
on a characterized, virus-free cell substrate is only happenstance; it was not the result of a 
deliberate government decision to demand a safer substrate. The switch occurred because, by the 
mid-1970s, polio had been eradicated from North America yet, every year, eight to ten 
Americans were unnecessarily paralyzed by the live vaccine, a situation that federal regulators 
finally deemed unacceptable. And so, by accident, in January 2000, three decades after many 
European vaccine regulators concluded that monkey kidneys were unsafe—and long after their 
Canadian counterparts had reached the same conclusion—America’s vaccine regulators finally 
made available to the public a polio vaccine that was not grown on fresh monkey kidney tissues. 

Since the events of September 11, 2001, vaccines have assumed a new role in U.S. health 
policy. They are now regarded as a crucial line of defense in the war against terrorism. There has 
been a demand for wide dissemination of vaccines against smallpox and anthrax and for the 
development of vaccines against other potential bioterrorism agents. There has been an insistence 
that the nation be prepared to engage in quick, massive immunization campaigns against such 



potential health threats. New laws have been contemplated giving public health officials 
sweeping powers to enforce compulsory vaccination in the event of possible bioterrorist 
activities. As a price for supplying new and updated vaccines, pharmaceuticals have lobbied to 
be absolved of any liability for their products. Citizens, in turn, are asked to rely on the judgment 
of federal regulators and public health officials and to take whatever steps they deem necessary 
under such circumstances. 

The story of SV40 invites us to take pause. The decisions of our health policy makers, even 
when well intentioned, are not always enlightened. And sometimes those decisions are not even 
well intentioned. Sometimes they are based on bias or inadequate scientific evidence. Sometimes 
they are influenced by the close relationship between the pharmaceutical industry and the 
government health officials who are charged with regulating that industry. Moreover, sometimes 
even the best scientists can make mistakes. The safest medical products can have unforeseen side 
effects. Things do occasionally go wrong, sometimes dreadfully wrong, during even the most 
noble of scientific endeavors. For that reason, individuals, not governments, must maintain the 
right to control what medical procedures they and their children undergo and what 
phannaceuticals they consume. As long as medicine in general, and pharmaceuticals in 
particular, remain for-profit industries, it may be reasonably asked whether safety isn’t, at times, 
subservient to the bottom line. 

Ultimately, the story of SV40 and the polio vaccine is a cautionary tale, a coda to the 
remarkable health century we have just completed. Medical knowledge leapt forward at a 
dizzying pace during the twentieth century. Heading into the twenty-first century, researchers 
promise us even greater leaps in medical advancement, offering visions of life spans that are 
measured in tens of decades, routine replacement of worn-out limbs, genetic manipulation of 
food supplies and, perhaps, human beings. We live in an age when scientists talk of substituting 
human organs with those from animals, and when the promise of the biotech revolution includes 
splicing genes from one species to another in the service of designer medicines and exotic food 
stuffs. But the story of the virus and the vaccine compels us to reconsider our headlong rush to 
meddle with the basic mechanics of life. It suggests that we ask what Pandora’s box we may 
open in the process. In an era when our ability to manipulate biology seems at times to outstrip 
our rational and ethical capabilities, we would be wise to ask not only how to accomplish such 
advances, but whether all such advances are truly in the interests of humankind, indeed, of life as 
a whole. We would be wise to ponder how the unintended consequences of even the most 
admirable scientific advances can live on long after the problems that stimulated them have been 
solved. 



Notes and Sources 


A NOTE ON SOURCES 

Our goal throughout the research and writing of this book was to rely on primary source material. The greater part of the book is 
the result of original research, including extensive, documented interviews with most of the major living figures mentioned in the 
book and a review of hundreds of scientific articles, newspapers, periodicals, transcripts of hearings and scientific meetings, and 
other original documents. Except where noted, all interviews were conducted by the authors either in person or by telephone. 
Affiliations are noted only for those not already identified in the book. 

The events in this book fall roughly into two time periods. The first ten chapters relate events that, by and large, occurred 
decades ago. We were able to interview some of the surviving participants in those events, but given the time frame covered, we 
relied as much on traditional historical sources, including books, periodicals, and transcripts, all noted in what follows here. The 
second half of the book, which relates contemporary events, relies more on personal interviews with participants in the events 
described and on the authors’ personal observations of many of these events—although documents, memoranda, and other 
sources were also used. For both past and contemporary periods, published scientific research is one of the most important 
sources for information concerning SV40 and is cited throughout the book. In addition to specific citations in each chapter, we 
have provided a separate Appendix A, “Scientific Research on SV40 and Human Tumors,” which is a comprehensive list of 
scientific studies concerning the association of SV40 with human tumors through fall 2003. Internal government and vaccine 
manufacturer documents, as well as correspondence and memoranda, are also extensively cited in the book. We have listed these 
in separate appendices with notes about the contents of the documents as appropriate. 

CHAPTER 1: THE PARALYZED PRESIDENT 

General Background. In this chapter we relied on several books for the early history of polio and the story of how Roosevelt 
contracted and coped with polio: John R. Paul, A History of Poliomyelitis (New Haven, Conn.: Yale University Press, 1971), pp. 
1-9; Richard Carter, Breakthrough: The Saga of Jonas Salk (New York: Trident Press, 1966) pp. 8-11; Michael B. A. Oldstone, 
Viruses, Plagues, and History (New York: Oxford University Press, 1998), pp. 92-96. John Rowan Wilson, Margin of Safety 
(Garden City, N.Y.: Doubleday, 1963), pp. 36-37, provided general background, primarily on the science and history of polio. 
Richard Thayer Goldberg, The Making of Franklin D. Roosevelt: Triumph over Disability (Cambridge, Mass.: Abt Books, 1981), 
pp. 13-46, 71, 104, 105-110, 122, 137-138, 140-142, 160-167, was a source primarily about Roosevelt. Other authors providing 
background on polio and FDR included: Aaron Klein, Trial by Fury (New York: Scribner’s, 1972), pp. 6-9, 85-87, and Nina 
Gilden Seavey, Jane S. Smith, and Paul Wagner, A Paralyzing Fear: The Triumph over Polio in America (New York: TV Books, 
1998), pp. 19-24. 

Two background sources used for this (and other chapters) are particularly noteworthy: Jane Smith, Patenting the Sun: Polio 
and the Salk Vaccine (New York: Morrow, 1990), pp. 34—35, 43, is an eminently readable account of the history of America’s 
fight against polio, beginning with the epidemic of 1916 and Roosevelt’s paralysis. FDR’s Splendid Deception, by Hugh Gregory 
Gallagher (New York: Dodd, Mead, 1985), pp. 1-10, 59-95, is an excellent and intimate look at how polio shaped the life and 
character of America’s thirty-second president, including detailed examples of the difficulties that a crippled FDR faced— 
unexpected falls, severe pain each time he took a train ride, and some of the ways he coped with his paralysis, such as use of a 
specially modified automobile that could be operated without foot pedals. 

Public Chronology. Nina Gilden Seavey, director, provided a documentary history of the era in A Paralyzing Fear: The Story of 
Polio in America (PBS, 1998). Newspaper articles also provided general background: Leonard Engel, “Polio: New Weapons and 
New Hope,” New York Times Magazine, May 31, 1953, pp. 11 ffi; Leonard Engel, “Climax of a Stirring Medical Drama,” New 
York Times Magazine, Jan. 10, 1954, pp. 7-10; “Disease Ancient, Its Study Modem,” New York Times, Apr. 13, 1955, p. 21; 
“Famous Victims Withstood Polio,” New York Times, Apr. 13, 1955, p. 21; and "Health Aide Cites ’16 Polio Epidemic,” New 
York Times, May 1, 1955, p. 56. 


CHAPTER 2: A NATION AT WAR WITH POLIO 

Intetviews. We drew upon an interview with Albert Sabin, conducted by Edward Shorter, Dec. 15, 1986 (available from the 
History of Medicine Division of the National Library of Medicine, Washington, D.C.) as an additional source for the history of 
early polio research efforts, particularly the NIH decision to cede to the National Foundation supremacy in this area. 


General Background. For the establishment of the National Foundation for Infantile Paralysis and its efforts to fight polio, we 



relied on Carter , Breakthrough, pp. 11-25, 131; Gallagher , FDR’s Splendid Deception, pp. 34-51, 150-151; Goldberg, Making of 
Franklin D. Roosevelt, pp. 74-104, 130-137, 153-160; Paul, History of Poliomyelitis, pp. 253-262; Smith, Patenting the Sun, pp. 
52-59, 73-75, 82, 86, 161, 170-175, 249; Wilson, Margin of Safety, p. 62; and Otis L. Graham and Meghan Robinson Wander, 
eds., Roosevelt, His Life and Times: An Encyclopedic View (Boston: G. K. Hall, 1985), pp. 298-299, 331-333. 

Public Chronology. Additional general background was derived from Engel, "Polio: New Weapons and New Hope,” New York 
Times Magazine, May 31, 1953, pp. 11 ff. (general history of National Foundation, discovery of gamma globulin); “Gamma 
Globulin Bank,” Newsweek: Dec. 22, 1952, p. 67 (on discovery of gamma globulin); “$7,500,000 Set Aside for Injections,” New 
York Times, Sep. 21, 1953, p. 13. The obituary of Basil O’Connor (New York Times, Mar. 10, 1972, p. 40) and an account of his 
funeral (New York Times, Mar. 14, 1972, p. 45) provided background information. 

The text makes reference to these articles: “This Won’t Hurt Much,” Newsweek, Jul. 14, 1952, p. 86 (“blackest [summer]...”); 
“Panic Triumphant,” Newsweek, Sep. 7, 1953, p. 76 (occupation of health department offices by Queens parents); “Polio Unit 
Plans Emergency Drive,” New York Times, Jun. 25, 1954, p. 12 (National Foundation fund-raising and spending in 1954). 

Transcript. A transcript of Basil O’Connor’s lecture, with its insights into his character, may be found in Louis Finkelstein, ed., 
Thirteen Americans: Their Spiritual Biographies (Port Washington, N.Y.: Kennikat Press, 1953), pp. 219-229. The lecture, 
delivered before the Institute for Religious and Social Studies of the Jewish Theological Seminary of America, reveals that he 
thought government had an obligation to ensure the health of its citizens and take a much more active role in fighting disease. He 
had been publicly maligned, he said, for suggesting a much more active government role in the provision of health care. In 1955, 
O’Connor testified before Congress that he believed Salk’s newly licensed polio vaccine should be provided for free to every 
American child, something the Eisenhower administration was unwilling to do. 

Other. The authors visited Warn Springs and FDR’s Little White House (Apr. 20, 2002). Materials from the Georgia Department 
of Natural Resources were an additional source of background information. 

CHAPTER 3: A YOUNG MAN FROM PITTSBURGH 

Interviews. Maurice Hilleman, May 24, 2002. Hilleman recalled for us the great difficulties of working with monkeys to make 
and test vaccine. Once the monkey was sacrificed, all its blood was removed by tapping into the carotid artery and pumping 
fonnaldehyde through the circulatory system. Bone forceps would then be used to pull the animal’s spinal cord out of its body, a 
procedure that Hilleman recalled would tax the stamina of even healthy young research assistants after it was performed several 
times in one day. Dozens of cross-sections of the spinal cord would then be prepared for microscopic examination. The slides for 
each monkey had to include ones that isolated the exact spot where the monkey had originally been injected with the vaccine 
preparation—the needle track had to be visible on the slide—making the monkey work painstaking as well as physically 
exhausting. 

General Background. The primary source for the history of Salk and his vaccine work, here and in later chapters, was Carter, 
Breakthrough, pp. 28-44, 46-61, 64, 67-68, 72-77, 90-94, 105-107, 114-115, 128-129, 132, 142-143. This work is perhaps the 
definitive account of Salk’s discovery of polio vaccine—at least from Salk’s point of view. Other works, including Klein, Trial 
by Fury, pp. 28-41, 72-73, 86; Paul, History of Poliomyelitis, pp. 373-375; Seavey, Smith, and Wagner, A Paralyzing Fear, pp. 
191-193; Smith, Patenting the Sun, pp. 47, 97, 102-127, 130-133, 144, 191; and Wilson, Margin of Safety, pp. 12-31, provided 
useful background. Material on the manufacture of the vaccine is found in Alton L. Blakeslee, Polio and the Salk Vaccine: What 
You Should Know about It (New York: Grosset & Dunlap, 1956), pp. 23-26, and in Edward R. Murrow’s See It Now (CBS 
television, Feb. 22, 1955, courtesy of CBS Archives). Logan Clendening, ed., Source Book of Medical History (New York: Dover 
Publications, 1942, 1960), pp. 388-392, tells the story of Pasteur’s discovery of the rabies vaccine. 

Public Chronology ’. For our description of the progress toward a vaccine, we used the contemporary accounts: “Polio in Test 
Tubes,” Newsweek, Sep. 10, 1951 (Enders’s tissue culture discovery); “The End of Polio Is in Sight at Last,” Life, Oct. 27, 1952, 
pp. 115-121 (pre-Salk vaccine research efforts); Robert Coughlan, “Tracking the Killer,” Life, Feb. 22, 1954, pp. 121-135, which 
offers a thorough review of Salk’s efforts to create a vaccine and the science that supported it, including Enders’s discovery. 
Leonard Engels, “Climax of a Stirring Medical Drama,” New York Times, Jan. 10, 1954, pp. 7-11, also offers a thorough review 
of Salk’s vaccine work. A series of articles in the New York Times on Apr. 13, 1955 (pp. 21 and 23) provided information and 
history concerning virology and vaccinology and were also the source of Salk’s description of himself as a “perfectionist,” who 
“read everything he could lay his hands on.” A Time magazine cover story, “Closing In on Polio,” Mar. 29, 1954, pp. 55 ff., 
provided an in-depth look at Salk’s vaccine work, including his use of monkeys as well as details concerning National 
Foundation efforts to ensure a steady supply. “Polio Prize,” Time, Nov. 1, 1954, p. 77, reported on the Nobel Prize awarded to 
Enders and his team. 

Transcripts. The details of Enders’s tissue culture discovery are found in John Enders, Frederic Robins, Thomas Weller, “The 
Cultivation of the Poliomyelitis Viruses in Tissue Culture,” Nobel Lecture, Dec. 11, 1954, pp. 448-467. 


Scientific Articles. The papers referred to in this chapter are listed below. (For a more complete list of scientific articles on SV40 
and human tumors see Appendix A.) 



Enders. J. F., Weller, T. H., Robbins, F. C. “Cultivation of the Fansing Strain of Poliomyelitis Virus in Cultures of Various 
Human Embryonic Tissues.” Science 109:85-87 (Jan. 28, 1949). 

CHAPTER 4: THE VACCINE THAT OPENED PANDORA’S BOX 

Interviews. Leonard Hayflick, Dec. 16, 2001; Julius Youngner, May 29, 2002; Maurice Hilleman, May 3 and 24, 2002. We also 
drew upon an interview of Maurice Hilleman, conducted by Edward Shorter, Feb. 6, 1987 (available from the History of 
Medicine Division of the National Library of Medicine, Washington, D.C.) as an additional source, specifically for Hilleman’s 
statement that “You didn’t worry about wild viruses. It was good science at the time.” For another example of the attitude at the 
time concerning possible contamination of Salk’s vaccine, see Carter, p. 218, relating Basil O’Connor’s reaction to a report in 
February 1954 (which was false) that the vaccine Salk was preparing to field-test was contaminated with tuberculosis. “I was sure 
the vaccine was free of tuberculosis, even if somebody had spat in the vat,” Carter reports O’Connor as saying. “The Formalin 
would have killed the germ.” 

General Background. The primary general background source for this chapter was Carter, Breakthrough, pp. 75-76, 108, 112, 
125, 142-146, 156-166, 185-186, 194-198, 208-211, 218, 220-225, 247-251. Carter reports that on Mar. 10, 1949, Salk wrote 
his National Foundation sponsor, Harry Weaver, to thank him for sending him a copy of a Sabin article on a researcher who died 
from monkey B virus. Salk wanted to know whether the National Foundation would pay for life insurance for his lab assistants 
“who will be engaged in this extra-hazardous work [of handling monkeys].” Weaver wrote back five days later, saying that the 
NF did not consider Salk or his workers employees and that he should take up the matter with the University of Pittsburgh. (See 
Carter, pp. 75-76, for text of the letters.) 

Other works providing background for this chapter include: Paul, History of Poliomyelitis, p. 419; Seavey, Smith, and 
Wagner, Paralyzing Fear, pp. 179-190; Smith, Patenting the Sun. pp. 129, 143-149, 179, 183-187, 221-223, 250-253; and 
Wilson, Margin of Safety, p. 98. 

Public Chronology. From early 1953 through the spring of 1954, stories about Salk, his vaccine work, the promise that the 
vaccine might be the long-awaited answer to polio, and the 1954 field trials of the vaccine were almost daily news items, as 
evidenced in newspapers such as the New York Times and periodicals such as Time, Newsweek, and Life. The prominence Salk 
achieved is reflected in his appearance on the cover of Time, “Closing In on Polio,” Mar. 29, 1954, pp. 55 ffi, two New York 
Times Magazine pieces, Leonard Engels, “Climax of a Stirring Medical Drama,” Jan. 10, 1954, pp. 7-11; and Engels, “Battle of 
the Labs,” Mar. 27, 1955, pp. 63-65, a lengthy piece in Life, Robert Coughlan, “Tracking the Killer,” Feb. 22, 1954, pp. 121- 
135, as well as numerous appearances on the front page of the New York Times (see, for example, Dorothy Barclay, “New 
Antipolio Vaccine Ready for Mass Tests on Children,” Oct. 9, 1953, p. 1; and William L. Laurence, “Lasting Prevention of Polio 
Reported in Vaccine Tests,” Mar. 12, 1954, p. 1). Sabin’s public attacks on Salk can be found in Foster Hailey, “Doctor Criticizes 
Polio Vaccine Use,” New York Times, Mar. 12, 1954, p. 22, which reports on a speech by Sabin before a meeting of the Michigan 
Medical Society. Other background articles include Huntly Collins, “The Man Who Changed Your Life,” Philadelphia Enquirer, 
Aug. 30, 1999, which provided a biography of Maurice Hilleman, and a CNN news report, "Researcher Dies after Contracting 
Virus from Monkey,” Dec. 11, 1997, reporting the death of the Yerkes researcher from monkey B virus. 

The text makes reference to these articles: Robert K. Plumb, “New Polio Vaccination Treatment Offers Hope in Curbing 
Paralysis,” New York Times, Jan. 27, 1953, p. 1 (“leak” of news about Salk’s early vaccine tests), “Closing In on Polio,” Time, 
Mar. 29, 1954, pp. 55 ff. (“Why did Mozart compose music?” and doubts by virologists concerning his abilities); Robert 
Coughlan, “Tracking the Killer,” Life, Feb. 22, 1954, pp. 121-135 (Salk would assume “personal responsibility” for his vaccine’s 
safety; and “it can’t be safer than safe”). For our description of Salk’s appearance on Edward R. Murrow’s See It Now (CBS 
television, Feb. 22, 1955), we viewed a tape at the CBS studios in New York City, courtesy of CBS Archives. 

Congressional Hearings. Between 1955 and 1963, Congress held several hearings on the status of polio vaccines. Our text 
references the following: 

The testimony of NIH Director William Sebrell is taken from “Hearings before House of Representatives Subcommittee on 
Interstate and Foreign Commerce on Poliomyelitis Vaccination Assistance Legislation,” May 25, 1955 (Washington, D.C.: GPO, 
1955), pp. 44-50. 

The testimony of Jonas Salk is taken from “Hearings before the Committee on Interstate and Foreign Commerce, House of 
Representatives, Scientific Panel Presentation on Poliomyelitis Vaccine,” Jun. 23 and 25, 1955 (Washington, D.C., GPO, 1955), 
pp. 150 ff. 

The testimony of Leonard Hayflick appears in "Hearings before Subcommittee on Executive Reorganization and Government 
Research of the Committee on Government Operations, United States Senate,” Apr. 20, 21; May 3, 4, 1972 (Washington, D.C.: 
GPO, 1972), pp. 30-38, and Exhibit 4, pp. 119-127. A portion of Hayflick’s testimony follows: “[Sjelecting monkey kidney 
cultures as a substrate for polio vaccine production ... in retrospect was a questionable choice. Each monkey is a universe unto 
itself; therefore the thousands of different kidneys going into polio vaccine production provides the ultimate in an unstandardized, 
heterogeneous tissue culture medium. The scope of this problem can be appreciated if one realizes that each lot of vaccine may 
require the sacrifice of several hundreds of monkeys whose kidneys are a veritable storehouse for the most dangerous kinds of 
contaminating viruses. In fact, monkey kidney is, in this sense, the ‘dirtiest’ organ known...” 


Transcripts. Speech by Hilary Koprowski, Jun. 29, 1961 speech to annual meeting of the American Medical Association, as 



printed in Journal of the American Medical Association 178(12):1151—1155 (Dec. 23, 1961). In the speech he said this: “The 
material used for growing polioviruses in tissue culture consists of living cells obtained from the freshly harvested kidneys from 
monkeys ... monkeys are subject to viral infections, which are more often than not dormant in the intact organism but go on a 
rampage when infected tissues are removed soon after the animal’s death and the virus is left to an unmitigable growth in 
culture...” 

Stanley Plotkin’s reference to debating with Sabin as being “very much like getting into a bear pit” is taken from International 
Conference on Rubella Immunization, Feb. 18-20, 1969, as printed in Diseases of Children 118(1) 372-380 (Aug. 1969). 

Other Documents. “United States Public Health Services Technical Report on Salk Poliomyelitis Vaccine,” United States 
Department of Health, Education, and Welfare (officially submitted by Surgeon General Leonard Scheele to President Dwight D. 
Eisenhower), June 1955, Washington, D.C., Appendix B. 

“Arrangements with India concerning Rhesus Monkey,” Department of State Bulletin, United States Department of State, 
Washington D.C., Sep. 5, 1955, p. 398. The need for a continued, uninterrupted supply of monkeys for vaccine production was a 
foreign policy issue for the United States well into the 1960s. See, for example, "Red Tape Tangles India’s Monkeys,” New York 
Times, Mar. 2, 1958, which reported that Hindu reverence for the monkey god, Hanuman, made it difficult for the government to 
allow for the export of monkeys, especially smaller ones. The same article noted that the National Foundation was importing 
100,000 monkeys a year for research and vaccine purposes. 

Scientific Articles. The papers to which reference is made in this chapter include those listed here. (For the titles of related 
scientific articles on viral contaminants of vaccines, including monkey B virus, see Appendix A.) 

Cox, H. “Viral Vaccines and Human Welfare.” Lancet, Jul. 4, 1953, 1-5. Cox headed up the Lederle Laboratories live polio 
vaccine research team. In this article, Cox argued against the use of monkeys for vaccine production. Cox noted one 
drawback to monkeys was the possibility of vaccine contamination by simian viruses dangerous to humans. He specifically 
cited monkey B virus and speculated that there were possibly others. Ironically, despite his publicized fears of 1953, Cox and 
Lederle Laboratories decided in August 1960 to begin production of Sabin’s live polio vaccine, which was cultured on 
monkey kidney tissues. For years afterward, the company struggled with ongoing simian viral contamination of vaccine 
batches. (See chapters 10 and 20 and the notes for those chapters.) 

Hayflick, L. “Human Virus Vaccines: Why Monkey Cells.” Science 176:813-814 (May 19, 1972). 

Hull, R., Minner, J., and Smith, J. “New Viral Agents Recovered from Tissue Cultures of Monkey Kidney Cells.” American 
Journal of Hygiene 63:204-215 (1956). This was the first of Hull’s seminal articles on the problem of viral contamination of 
the monkey kidneys used to produce polio vaccine. Interestingly, immediately preceding this article in the same issue of the 
American Journal of Hygiene was one by Salk and his chief collaborator, Julius Youngner. Hull’s article details that the 
simian viruses had first been encountered by manufacturers beginning in January 1954 during preparation of vaccine for the 
Salk field trials. Given Hull’s presentation in April 1955 before the NIH Special Committee (see chapter 5) and this journal 
article, one must assume that, early on, Salk was well aware of Hull’s viral identification work and the monkey virus 
contamination problems manufacturers were having during production of his vaccine. Moreover, around the same time, Salk 
received a letter (Dec. 18, 1956) from Leonora V. Brown, M.D., thanking him for the use of material she used for an 
experiment, which she wrote up for the American Journal of Hygiene. (Brown’s letter is found in the files of Salk’s papers at 
the Mandeville Special Collections Library at the University of California, San Diego.) Brown, who was aided by a grant 
from the National Foundation, reported that she found viruses infecting her cell cultures of rabbit cells after she introduced 
“normal” monkey kidney tissues into them. This was another instance in which the discoverer of the polio vaccine was put 
on notice that the kidneys used to produce it often contained viral contaminants. 

Hull, R., Minner. J., and Mascoli, C. “New Viral Agents Recovered from Tissue Cultures of Monkey Kidney Cells III.” 
American Journal of Hygiene 68:31 ^44 (1958). 

Sabin, A., and Wright, A. “Acute, Ascending Myelitis Following a Monkey Bite, with the Isolation of a Virus Capable of 
Reproducing the Diseas eT Journal of Experimental Medicine 59:115-136 (1934). 

“Fatal Cercopithecinc Herpes virus 1 (B Virus) Infection Following Mucocutaneous Exposure and Interim Recommendations for 
Worker Protection.” MMWR Weekly (publication of the Centers for Disease Control) 47(49): 1073-1076, 1083 (Dec. 18, 
1998). 

National Institutes of Health Fact Sheet on B-Virus Infection, 2001. 

CHAPTER 5: TRIUMPH AND DISASTER 

General Background. Sources for the infonnation in this chapter included: Blakeslee, Polio and the Salk Vaccine, pp. 35, 43; 
Carter, Breakthrough, pp. 216-217, 257-282, 303-313, 329-332; Klein, Trial by Fury, introduction, pp. 111-117; Paul, Histoiy 
of Poliomyelitis, p. 433; Smith, Patenting the Sun, pp. 305, 325-328, 356; Wilson, Margin of Safety, pp. 98-99, 103-104, 110, 
232; Shorter, Health Century, pp. 47-76; and Robert Branyan and Lawrence Larsen, The Eisenhower Administration, 1953- 
1961: A Documentary History (New York: Random House, 1971), pp. 432, 575-586. Branyan and Larsen recount some of the 
political fallout that resulted from the Eisenhower administration’s ineptness when faced with problems related to polio vaccine 



during the spring and summer of 1955. These were not limited to its response (or lack thereof) to the deaths and paralysis caused 
by Cutter’s vaccine. Another public relations disaster was its lack of planning to ensure there would be an adequate supply of 
Salk’s vaccine once it was licensed. Despite the fanfare accompanying the Salk field trials in 1954 and the universal assumption 
that, as soon as it was available, every parent and every doctor would want Salk’s vaccine, the administration took no steps to 
ensure an adequate supply or fair distribution when it became available. There was a severe vaccine shortage in 1955 throughout 
the spring and the early summer, just as the polio season was getting underway. In one memorable gaffe, HEW Secretary Oveta 
Culp Hobby, while testifying before Congress about her agency’s failure to anticipate and ease the 1955 vaccine shortage, stated: 
“No one could have foreseen the public demand for the vaccine”—a statement that appeared patently absurd given the years of 
public demand for a vaccine. Afterward, critics began to refer to her as Oveta “Culpable” Hobby. 

Personal data on Roderick Murray was obtained from the Public Health Service, including application for employment, Feb. 
24, 1949; curriculum vitae; notice of appointment to assistant chief of Laboratory of Biologies Control, Apr. 28, 1953. 
Information concerning the history of Cutter Laboratories was provided by Bayer Corporation publicity materials (Web site), 
copyright 2000, and National Register of Historic Places nomination, prepared by John Edward Powell (Twining Laboratories, 
original site of Cutter Laboratories). Biographical information for Surgeon General Scheele was based on “Former Directors of 
the National Cancer Institute, Leonard Andrew Scheele, M.D.,” a summary posted at National Institutes of Health Web site, 
history section, and an article by fonner Surgeon General David Satcher, “The History of the Public Health Service and the 
Surgeon General’s Priorities,” Food and Drug Law Journal 54:13-18 (1999). 

Public Chronology. Throughout the spring and early summer of 1955, Salk’s vaccine was in the news on an almost daily basis, 
usually on the front page. For the last two weeks in April 1955, coverage was decidedly adulatory. For example, the Apr. 13, 
1955, New York Times devoted most of its front page to the announcement of the success of the 1954 field trials. Inside, five full 
pages were given over to articles about Salk, the polio vaccine, and the scientific background of the vaccine. Newspapers and 
periodicals around the country and throughout the world provided similar coverage lauding the vaccine and Salk. (See also “A 
Hero’s Great Discovery Is Put to Work,” Life, May 2, 1955, p. 105; and “A Quiet Young Man’s Magnificent Victory,” 
Newsweek, Apr. 25, 1955, pp. 64 ff.) After the Cutter incident broke in late April, the barrage of news about the vaccine 
continued, though its tone altered dramatically. (See, for example, “Premature and Crippled,” Time, Jun. 20, 1955, which 
suggested it had been a mistake to use Salk’s vaccine so soon; and “The Dark Polio News,” Newsweek, Aug. 22, 1955). 

The text makes reference to these articles: William Laurence, “Polio Fund Buying Salk Vaccine for 9,000,000 Children, 
Women,” New York Times, Oct. 19, 1954, p. 1, and “Polio Gamble,” Time, Nov. 1, 1954, p. 77 (both articles detailing the 
National Foundation’s 1955 free immunization campaign for schoolchildren); Bess Furman, “Six Vaccine Makers Get U.S. 
Licenses,” New York Times, Apr. 13, 1955, p. 1 (how the delay in the Licensing Committee decision caused HEW Secretary 
Hobby to lose press coverage); “281,853 Eligible for Vaccine Here,” New York Times, Apr. 13, 1955, p. 1 ff. (Mayor Wagner’s 
comment on Salk’s being a City College graduate); “Salk to Be Given Award by Mt. Sinai,” New York Times, Apr. 13, 1955, p. 
21; “Eighteen Senators Back a Civilian Medal,” New York Times, Apr. 20, 1955, p. 28; and “The President Congratulates Dr. 
Salk As a ‘Benefactor of Mankind,” New York Times, Apr. 23, 1955, p. 1 (all three articles reporting on awards Salk received); 
Bess Furman, “One Film’s Vaccine Barred: Six Polio Cases Are Studied,” New York Times, Apr. 28, 1955, p. 1 (first public news 
of polio caused by Cutter vaccine, and Scheele’s statement of “complete faith” in Salk’s vaccine); Morris Kaplan, “All Banned 
Cutter Vaccine Here Found; 219 Got Shots,” New York Times, Apr. 29, 1955, p. 1 (Van Riper’s assertion that Cutter victims may 
have had polio before receiving Cutter vaccine); “Possible Link Indicated,” New York Times, May 5, 1955, p. 21 (Carl Eklund, 
chief of Public Health Services laboratory links Cutter vaccine to Idaho polio cases); Bess Furman, “U.S. Halts Flow of Polio 
Vaccine Pending a Study,” New York Times, May 7, 1955, p. 1 ff. (Scheele’s statement that “we have to have a lot more 
evidence” before Cutter vaccine was found to be the cause of polio; and source that after Apr. 12, 1955, commercial vaccine was 
cleared for use by NIH in as little as twenty-four hours, based solely on review of manufacturer’s protocols); “Polio Shot Delay Is 
Asked by U.S.; May Last a Month,” New York Times, May 8, 1955, p. 1 (decision by Scheele to halt all Salk vaccine 
inoculations); William M. Blair, “Eisenhower Sees Polio’s Early End with Salk Shots,” New York Times, May 12, 1955, p. 1 
(Eisenhower states he “couldn’t be happier” that his grandson has been inoculated); "Halt!” Time, May 16, 1955, p. 57 
(“nationwide program of vaccination ... ground ... to a sickening halt”); “This Is the Polio Picture,” Newsweek, Aug. 1, 1955, p. 
43, and “The Dark Polio News,” Newsweek, Aug. 22, 1955, p. 62 (reporting on drop-off in participation in National Foundation’s 
free immunization program and cancelation of program by some states); “Vaccine and the Law,” Time, May 6, 1957, and “Cutter 
in Court,” Time, Jan. 27, 1958, p. 38 (both articles reporting on lawsuits filed against Cutter by vaccinees). 

Congressional Hearings and Transcripts of Scientific Meetings. “Transcript of Proceedings, National Institutes of Health, 
National Microbiological Institute, Ad Hoc Committee on Poliomyelitis Vaccine, Bethesda, Maryland, Apr. 29 and 30, 1955,” 
unpublished document, from the National Institute of Health reference library. Day 1: pp. 1-33, 41-70, 75-88, 92-97, 102-108, 
114-126, 131-143, 161-167, 175, 178-180, 206-208, 213-214; Day 2: pp. 20-26, 31-36, 40-42, 45, 52-60, 65, 71, 81-84, 96, 
99-100. During these meetings of NIH officials and polio vaccine experts convened to respond to the Cutter incident, William 
Sebrell, director of the NIH, professed total ignorance of the science underlying vaccinology, stating, “I don’t know anything 
about virology.” 

Hearings before the Committee on Interstate and Foreign Commerce, House of Representatives, Poliomyelitis Assistance 
Legislation, May 25 and 27, 1955 (Washington, D.C.: GPO, 1955), pp. 20-24, 28, 40, 44-50, 54-56, 84-98, 109-111, 122-123, 

Hearings before the Committee on Interstate and Foreign Commerce, House of Representatives, Scientific Panel Presentation 
on Poliomyelitis Vaccine, Jun. 22 and 23, 1955 (Washington, D.C.: GPO, 1955), pp. 131-133, 137, 140-153, 158-177, 177 ff. 
This hearing featured testimony from a National Academy of Sciences (NAS) select panel of vaccine experts, including Salk and 



Sabin, on the causes of the Cutter incident. Several remarkable statements were made. Salk (p. 153 of hearing transcript) once 
again asserted that his vaccine was tested “to rule out the presence of extraneous viruses that might come from the monkeys from 
which the material is originally prepared,” an assertion that Robert Hull was already disproving. Joseph Smadel (p. 148) claimed 
that he had little concern about any possible harm from exposure to monkey kidney tissue that might remain in a vaccine. “I 
personally don’t care very much about the idea one way or another of having antibodies to monkey tissue in me. I already have 
them. I have been immunized with monkey material.” His dismissive attitude toward the issue may serve to partially explain his 
equally dismissive attitude toward Bernice Eddy when, five years later, she concluded there was every reason to be worried about 
immunization with monkey material. Finally, Dr. Wendell Stanley, a Nobel Prize winner (pp. 171-172), stated that in his opinion 
as a chemist, formaldehyde would not always kill live viruses if they were present in a vaccine and that tests which reported 
complete viral inactivation by fonnaldehyde were simply too insensitive to detect the small amounts of live virus that remained 
after “inactivation” was supposedly complete. The accuracy of Stanley’s assertion was proven six years later when it was 
discovered SV40 was not always killed by the formaldehyde inactivation process. 

On June 23, 1955, on the second day of the House Interstate Commerce Committee hearings, after the individual NAS 
scientists had finished testifying, there followed an impromptu vote by the NAS panel on a Sabin proposal to suspend the nation’s 
polio vaccination program immediately. The vote was eight to three in favor of continuation of the program. Of the eight 
scientists voting to continue with the program, four had a strong connection to Salk or his vaccine. One was Salk’s mentor, 
Thomas Francis, whose analysis of the field trials led to the licensure of the vaccine, another was the National Foundation’s 
Rivers, and two more were NIH officials responsible for licensing the vaccine and ensuring its safety. Only four of the NAS 
scientists who did not have a direct connection to Salk’s vaccine favored its continued use that afternoon. Aside from Salk, three 
other scientists on the NAS panel abstained from the vote that day, but during their testimony before the House Subcommittee, all 
three had made it apparent that they thought Salk’s vaccine, as then formulated, was dangerous. If the votes had been changed to 
exclude those with an obvious tie to Salk’s vaccine and include the sentiments of the abstainers, Salk’s vaccine probably would 
have been removed from the market, perhaps permanently. One change that resulted from the public criticisms of Salk’s vaccine 
by the NAS panel members was a reformulation of the vaccine by Salk to replace the “Mahoney” Type I strain of polio he had 
used in the vaccine with a less virulent Type I strain. 

Other Documents. United States Public Health Services Technical Report on Salk Poliomyelitis Vaccine. June 1955, United 
States Department of Health, Education, and Welfare (officially submitted by Surgeon General Leonard Scheele to President 
Eisenhower), Washington, D.C., 1955, pp. 1-4, 7-8, 9, 12, 15, 17-28, 34-40, 45, 48-60, 67-80, 88, 90-91, Appendixes A 
through F. 

Scientific Articles. The following paper is specifically referred to in this chapter. 

Nathanson, N., and Langmuir, A. “The Cutter Incident: Poliomyelitis Following Vaccination in the United States during the 
Spring of 1955.1. Background, II. Relationship of Poliomyelitis to Cutter Vaccine, III. Comparison of the Clinical Character 
of Vaccinated and Contact Cases Occurring after Use of High Rate Lots of Cutter Vaccine.” American Journal of Hygiene 
78: 16-81 (1963). 


CHAPTER 6: DOES ANYONE KNOW WHAT’S IN THIS VACCINE? 

Interviews. Maurice Hilleman, May 24, 2002; Ruth Kirschstein, Jul. 23, 1999. Also, interviews of Bernice Eddy, Dec. 4, 1986, 
Alan Rabson, Dec. 5, 1986, and Maurice Hilleman, Feb. 6, 1987, conducted by Edward Shorter (available from the History of 
Medicine Division of the National Library of Medicine, Washington, D.C.). 

General Background. American Men of Science: A Biographical Directoty, 10th ed. (Tempe, Ariz.: Jacques Cattell Press, 1961), 
p. 3775, and C. Moritz, ed., Current Biography Yearbook (New York: H. W. Wilson, 1963), pp. 390-391, provided general 
biographical infonnation in this chapter. Additional information was obtained from the National Academy of Sciences and Nobel 
Foundation Web sites for biographies of NAS members and Nobel laureates. 

Insight into Smadel’s character and accomplishments was provided in several scientific articles by Joseph Smadel, including: 
Pond, W., and Smadel, J., “Neurotropic Viral Diseases in the Far East during the Korean War,” and Smadel, J., Goodner, K., and 
Woodward, T., “The Control of Plague” (both presented on Apr. 28, 1954, to the Course on Recent Advances in Medicine and 
Surgery, Army Medical Service Graduate School, Walter Reed Army Medical Center, Washington, D.C.). Further biographical 
infonnation about Smadel was obtained from T. E. Woodward, “Joseph E. Smadel, 1907-1963,” Transactions of the Association 
of American Physicians 77 (1974): 29-32. Two New York Times articles, "Biochemist and Virologist Win Lasker Awards,” Oct. 
17, 1962, p. 31, and Morris Kaplan, “Sarnoff Predicts Electronic Aid to Treat Sick Astronauts Aloft,” Nov. 17, 1962, p. 41, 
provided background on Joseph Smadel and on his discovery that typhus could be treated with antibiotics. An article from The 
Bulletin: University of Maryland Medical Alumni Organization (spring 2000) described the career of Peyton Rous. Biographies 
of Bernice Eddy and Sarah Stewart were obtained from Elizabeth Moot O’Hern, Profiles of Pioneer Women Scientists 
(Washington, D.C: Acropolis Books, 1985), pp. 151-169, and E. Shorter, The Health Century, pp. 55-57, 196-199. Eddy’s 
“Obituary of Sarah Elizabeth Stewart,” Journal of the National Cancer Institute 59(4): 1039-1040 (1977), provided biographical 
infonnation about her and about Stewart. George Klein, “The Strange Road to the Tumor-Specific Transplantation Antigens 
(TSTAs),” Cancer Immunity 1:6 (Apr. 9, 2001) recounts Macfarlane Burnet’s dismissal of the role of vinises in tumors as 
“nonsense.” 



Eddy’s personnel file, obtained from the U.S. Public Health Service, included: an application for employment (1964); 
curricula vitae (two) from same time period; “Experience and Qualifications Statement,” Apr. 27, 1959; letter of nomination for 
Bernice Eddy, Oct. 31, 1931. The file also contains a letter from W. H. Sebrell, director, NIH, to Eddy, Oct. 26, 1953, with an 
official notice of her receipt of the NIH’s Superior Accomplishment Award for her work on gamma globulin. 

Huntly Collins, “The Man Who Changed Your Life: Maurice Hilleman’s Vaccines Prevent Millions of Deaths Every Year,” 
Philadelphia Enquirer, Aug. 30, 1999, provided further general background for this chapter. 

Public Chronology. The text makes reference to and drew upon “Cornering the Killers,” Time. Jul. 27, 1959, pp. 52 ff. (a cover 
story on cancer research at the NCI that prominently featured Eddy and Stewart). 

Congressional Hearings. The testimony of Joseph Smadel appears in Hearings before the Committee on Interstate and Foreign 
Commerce, House of Representatives, Scientific Panel Presentation on Poliomyelitis Vaccine, Jun. 22 and 23, 1955 (Washington, 
D.C.: GPO, 1955), pp. 139-143, 145, 148-149, pp. 177 ff. 

Other Documents. A complete listing of the memos between Bernice Eddy, Joe Smadel, and Roderick Murray and other 
documents relative to events as told in this chapter is found in Appendix B, “Bernice Eddy’s Correspondence with Joseph Smadel 
and Roderick Murray.” 

Scientific Articles. The following papers were referred to in this chapter. 

Eddy, B. E., et al. “Tumors Induced in Hamsters by Injection of Rhesus Monkey Kidney Cell Extracts.” Proceedings of the 
Society for Experimental Biology and Medicine 107: 191-197 (1961). This was the report of Eddy’s original work 
demonstrating that some unknown “substance”—which she suspected was a virus and later proved to be SV40—caused 
cancer in hamsters. 

Eddy, B. E. “Simian Virus 40 (SV-40): An Oncogenic Virus.” In J. Homburger, ed., Progress in Experimental Tumor Research 
(Cambridge, Mass.: Karger, 1964), 4:1-26. 

CHAPTER 7: THE VIRUS DISCOVERED 

Interviews. Anthony Girardi, Dec. 26, 2001; Maurice Hilleman, May 3 and 24, 2002; Ruth Kirschstein, Jul. 23, 1999; Ben Sweet, 
Jul. 23, 1999, and Oct. 26, 2001; Anthony Morris, Nov. 19, 2001. Also, interviews of Ruth Kirschstein, Nov. 21, 1986, Alan 
Rabson, Dec. 5, 1986, and Maurice Hilleman, Feb. 6, 1987, conducted by Edward Shorter (available from the History of 
Medicine Division of the National Library of Medicine, Washington, D.C.). 

General Background. For this chapter Carter, Breakthrough, pp. 357-393 (contains reference to the “polio gap”), and Wilson, 
Margin of Safety, pp. 190-234, were sources for some of the events portrayed, particularly details of the race to develop an oral 
vaccine and Sabin’s field trials in the USSR. 

E. J. McMurray, ed., Notable Twentieth-Century Scientists (New York: Gale Research, International Thompson Publishing, 
1995), pp. 532-533, provided biographical information on Rcnato Dulbecco. “Three Share in Nobel Prize for Work on Viruses 
and Genes,” New York Times, Oct. 17, 1975, p. 12), provided additional information about Dulbecco. 

Maurice Hilleman published three autobiographical sketches in scientific journals: “Six Decades of Vaccine Development— 
A Personal History,” Nature Medicine 4:507-514 (Supplement) (May 1998); “Discovery of Simian Virus 40 (SV40) and Its 
Relationship to Poliomyelitis Vaccine,” Developments in Biological Standards 94: 183-190 (1998); and “Personal Historical 
Chronicle of Six Decades of Basic and Applied Research in Virology, Immunology, and Vaccinology,” Immunological Reviews 
170:7-27 (1999); these provided biographical background on Hilleman and the discovery of SV40 at Merck. Huntly Collins’s 
“The Man Who Changed Your Life,” previously cited, was also useful in this chapter. 

As one of our sources concerning events that occurred at Merck at the time SV40 was discovered, we used a portion of Louis 
Galambos (with Jane Eliot Sewell), Networks of Innovation: Vaccine Development at Merck, Sharp and Dohme and Mulford, 
1895-1995, (Cambridge: Cambridge University Press 1995), pp. 79-83. This history of Merck includes the actions and reactions 
of Hilleman and Merck officials to the discovery of SV40 and cites internal company documents. 

Public Chronology. The text makes reference to or relied upon these specific articles: “New Anti-Polio Vaccine Being Tried on 
Convicts,” New York Times, Jan. 18, 1955, p. 13; Robert Plumb, “Polio Immunity for Life Sought,” New York Times. May 4, 
1955, p. 1; “New Live Virus Polio Vaccine, Taken Orally, to Get Mass Test,” New York Times, Oct. 7, 1956, p. 1; “Tests by 
Russians Back Live Vaccine,” New York Times, Jun. 25, 1959, p. 31; Leonard Wallace Robbins, William Laurence, “Polio 
Vaccine Composed of Live Virus Is Reported to Be Successful,” New York Times, Jun. 28, 1959, p. E9; “Polio Progress,” Time, 
Jul. 13, 1959, p. 34; “Polio’s March,” Time, Aug. 3, 1959, p. 49; “Now the Sabin Vaccine for Polio,” New York Times Magazine, 
Sept. 6, 1959, p. 10 ff; "Better than Salk?” Newsweek, Jan. 18, 1960, p. 50; “400 Babies Given Live Polio Virus,” New York 
Times, Feb. 9, 1960, p. 33; Too Many Polio Vaccines?” Time, May. 2, 1960, p. 68; “Live-Virus Vaccine,” Time, Jul. 4, 1960, p. 
57; “Get Ready ... Get Set...” Newsweek, Aug. 29. 1960, p. 83; “O.K. for Live Vaccine,” Time, Sep. 5, 1960, p. 41; “Third Polio 
Vaccine Licensed by U.S.,” New York Times, Mar. 28, 1962, p. 1. 



Congressional Hearings and Transcripts of Scientific Meetings. The following are referred to in the text: 

Second International Conference on Live Poliomyelitis Vaccines, Washington, D.C., Jun. 6-10, i960. Scientific Publication 
No. 50, Pan American Health Organization (PAHO), pp. 66, 79-89. This transcript is the source for Hilleman’s remarks at the 
PAHO conference, as well as at other events that took place at the conference 

Department of Health, Education, and Welfare, National Institutes of Health, Division of Biologic Standards: Conference on 
Production and Testing and Requirements for Live Poliovirus Vaccine, Aug. 18-19, 1960, Day 1: pp. 16-22, 89-92, 94, 101; 
Day 2: pp. 44-54, 58, 60-69, 97-112. It was during this conference that Sabin successfully argued for essentially weakening the 
safety standards for detection of contaminating viruses in vaccines. The transcript, however, makes it clear that Sabin’s view was 
not shared by all the virologists in attendance at the conference. Joseph Melnick, for one, presciently argued that a fourteen-day 
observation period for the presence of SV40 (or other possible viral contaminants) in oral vaccine was too short and urged the 
regulations be strengthened to require at least a twenty-eight-day observation period. 

Hearings before a Subcommittee of the Committee on Interstate and Foreign Commerce of the House of Representatives: 
Developments with Respect to the Manufacture of Live Poliovirus Vaccine and Results of Utilization of Killed Virus Polio 
Vaccine, Mar. 16 and 17, 1961 (Washington, D.C.: GPO, 1961), pp. 4, 21, 43, 48 ff„ 187, 189 ff, 263, Appendices I and K. This 
hearing was our source for some of the specific information concerning Sabin’s vaccine, his field trials, and polio incidence in the 
United States at the time. Appendix K contains the final DBS regulations for oral vaccine production, and includes the change 
Sabin had sought in the 1960 draft. The final regulations required only the exclusion of those extraneous agents that were both 
“demonstrable” and “viable.” 

Other Documents. A complete listing of all the documents relative to the events described in this chapter, including the memos 
between Bernice Eddy, Joseph Smadel, and Roderick Murray, will be found in Appendix B, “Correspondence between Bernice 
Eddy, Joseph Smadel, and Roderick Murray.” 

Scientific Articles. The following papers are specifically referred to in this chapter. 

Eddy, B. E., et al. “Identification of the Oncogenic Substance in Rhesus Monkey Kidney Cell Cultures as Simian Virus 40.” 
Virology 17:65-75 (1962). This was the study that Eddy began in early 1961, even as she was being pressured by Smadel 
and Murray to drop her research. This study proved that the “substance” from her rhesus kidney cell cultures that caused 
cancer in her hamsters was indeed SV40. 

Koprowski, H. “Tin Anniversary of the Development of Live Virus Vaccine.” JAMA 174 (5): 972-976, Oct. 22, 1960. This 
article is the reprint of Koprowski’s remarks at the June 1960 PAHO conference, in which he suggested the discovery of 
SV40 in polio vaccine was not a cause for alann. At the time, Koprowski and almost every other vaccinologist assumed that 
until there were some obvious disease caused by the simian viruses, which they all knew were contaminating live vaccines, 
there was simply no basis for concern. 

Melnick, J. L., and Stinebaugh, S. “Excretion of SV40 Virus (Papova Virus Group) after Ingestion as a Contaminant of Oral 
Poliovaccine.” Proceedings of the Society for Experimental Biology and Medicine 109:965-968 (April 1962). Melnick’s 
paper was the first to definitively contradict Sabin’s assertions during the early 1960s that SV40 in his vaccine did not 
multiply in vaccines. Melnick found that infants fed SV40-contaminated Sabin vaccine excreted SV40 in their stools for four 
to five weeks. 

Morris, J. A., et al. “Clinical and Serological Responses in Volunteers Given Vacuolating Virus (OSV40) by Respiratory Route.” 
Proceedings of the Society for Experimental Biology’ and Medicine 108:613-616 (1961). Morris presented the preliminary 
results of this study during the August 1960 NIH conference on regulations for oral polio vaccine. It was the first proof that 
SV40 was infectious for humans. 

Sweet, B., and Hilleman, M. R. “The Vacuolating Virus, SV40.” Proceedings of the Society for Experimental Biology and 
Medicine 105:420-427 (1960). This is the first announcement to the scientific world of the discovery of SV40. 

CHAPTER 8: “WE WERE SCARED OF SV40” 

Interviews. Maurice Hilleman, May 3 and 24, 2002; Anthony Girardi, Dec. 26, 2001; Ben Sweet, Jul. 23, 1999. Also, interview 
with Maurice Hilleman, Feb. 6, 1987, conducted by Edward Shorter (available from the History of Medicine Division of the 
National Library of Medicine, Washington, D.C.). 

General Background. One of the sources for a description of events at Merck and Co., here as in chapter 7, is a book chapter 
from Louis Galambos, with Jane Eliot Sewell, Networks of Innovation, pp. 79-83, which cites company documents prepared at 
the time of the discovery of SV40. “Viruses and Cancer, A Public Lecture in Conversational Style,” delivered by Albert Sabin, 
May 28, 1965, at the University of Newcastle upon Tyne, provided background on Sabin’s views at the time on the role of 
viruses in cancer. A transcript of the “Conference on Cell Cultures for Virus Vaccine Production” (Nov. 6-7, 1967, National 
Institutes of Health, Bethesda, Md., NCI Monographs, No. 29, p. 475), is the source of Francis’s public rebuke of Maurice 
Hilleman’s fear of SV40. 


Public Chronology. “A Note on Polio,” Saturday Review, Apr. 1, 1961 as reprinted in Hearings before a Subcommittee of the 



Committee on Interstate and Foreign Commerce of the House of Representatives: A Bill to Assist States and Communities to 
Carry Out Intensive Vaccination Programs.... May 15 and 16, 1962 (Washington, D.C.: GPO, 1962), p. 115. This article was the 
source for the details on the Cuban polio epidemic and the Kennedy administration’s response. 

Congressional Hearings. The following hearings are referred to in the text. Hearings before the Committee on Interstate and 
Foreign Commerce. House of Representatives, Scientific Panel Presentation on Poliomyelitis Vaccine, Jun. 22 and 23, 1955 
(Washington, D.C.: GPO, 1955), p. 174, contains Tom Rivers’s reference to formaldehyde as an “old friend.” (“Many things will 
kill or destroy or inactivate viruses, but at the same time the products are no good as vaccines because they will not immunize 
you. So fonnalin is an old friend among vaccine makers and, so far as I know, it is the best substance yet found.”) 

Further notes about hearings cited in this chapter will be found in Appendix C, “Documents and Articles Concerning the 
Discovery of SV40 in Salk’s and Sabin’s Vaccines.” 

Other Documents. A complete list of all Technical Committee documents with notes will be found in Appendix C. In addition, 
the text refers specifically to this document: 

28 Federal Regulations 2109, effective Mar. 5, 1963, Part 73-Biological Products, “Safety Standards; Poliomyelitis Vaccine, 
Adenovirus Vaccine.” Fonnal adoption of change in polio vaccine manufacturing process to require testing for SV40 prior to 
inactivation of the virus pools. 

Scientific Articles. The articles that were referenced in the text in this chapter are included in Appendix C. 

CHAPTER 9: "THE WORST THING IN THE WORLD” 

Interviews. Joseph Fraumeni, Jul. 23, 1999; Anthony Girardi, Dec. 26, 2001; Leonard Hayflick, Dec. 16, 2001; Maurice 
Hilleman, May 3 and 24, 2002; Hilary Koprowski, Jan. 10 and Feb. 15, 2002; Ben Sweet, Oct. 26, 2001; Julius Youngner, May 
29, 2002; also, interview with Maurice Hilleman, Feb. 6, 1987, by Edward Shorter (available from the History of Medicine 
Division of the National Library of Medicine). 

General Background. As with the previous two chapters, the events at Merck and Co. are derived from Louis Galambos, with 
Jane Eliot Sewell, Networks of Innovation, which cites company documents prepared at the time of the discovery of SV40, pp. 
79-83. A Channel 4 (British television) documentary from the program Dispatches, “Monkey Business” (Impact for Investigative 
Media Production, 1997), provided additional background for this chapter. 

Curricula vitae of Hilary Koprowski and Anthony Girardi also provided background for this chapter. 

Robert Hull’s The Simian Viruses (Vienna: Springer-Verlag, 1968), pp. 44-50, provided the details on Hull’s own SV40 
experiments with hamsters and was the source of Hull’s quote that Eddy’s paper “was disturbing to many people.” 

Edward Hooper, The River (Boston: Little, Brown, 1999), pp. 324—326, provided background on SV40 contamination of the 
Soviet Union’s Sabin vaccines. Hooper relates an interview he conducted with Victor Grachev, a Russian scientist who was an 
official in the Biologicals Unit of the World Health Organization at the time of the Hooper interview. During the Sabin vaccine 
trials in the Soviet Union in the late 1950s and early 1960s, Grachev worked closely with Sabin’s chief Russian collaborator, 
Chumakov. According to Hooper, Grachev said that after the discovery of SV40, the Soviets, realizing that the oral vaccine they 
were using was almost certainly contaminated, tested the scientists and technicians involved in oral polio vaccine production. 
Both groups, Grachev said, showed that they had been infected with very high amounts of SV40. (Hooper interviewed Grachev 
in 1993. In 2000, the authors attempted to contact Grachev. He had left his WHO position by this time and did not respond to 
inquiries directed to him at the forwarding address provided by WHO.) One of the mysteries about SV40 is the extent to which 
there was any follow-up by the Soviet Union of the tens of millions of people exposed to SV40 during the Sabin field trials. A 
review of the scientific literature reveals nothing published on the subject in English. An East German researcher, Erhard 
Geissler, did attempt to review whether East Germans believed to have received SV40-contaminated Sabin vaccine were more 
likely to develop tumors than those who were vaccinated with presumably SV40-free vaccine. (We discuss this later, in chapter 
15.) 

Public Chronology. The following articles were specifically referenced in the text: “Two Companies Halt Salk-Shot Output,” 
(AP story) New York Times, Jul. 26, 1961, p. 33; “The Great Polio Vaccine Cancer Cover-up,” National Enquirer, Aug. 6-12, 
1961, cover, pp. 14 ffi; Earl Ubell, "Polio Vaccine Virus Puzzles Scientists,” Chicago Sun-Times, Apr. 16, 1962 (as reprinted in 
"Hearings before a Subcommittee of the Committee on Interstate and Foreign Commerce of the House of Representatives: A Bill 
to Assist States...” May 15 and 16, 1962, previously cited, p. 116); “Viruses and Cancer (Cont’d),” Time, Apr. 27, 1962, p. 68 
(Eddy’s SV40 study is highlighted in the article); “New Studies Link Cancer and Virus,” New York Times, Aug. 10, 1962, p. 21; 
Walter Sullivan, “Cancer-Like Role of a Virus Traced, New York Times, May 25, 1963, p. 52; “Public Reassured on Polio Shots; 
U.S. Finds No Links to Cancers,” Aug. 30, 1963; “Cancer Research Implicates Virus,” New York Times, Apr. 19, 1964, p. 51. 

Scientific Meetings. The text of H. Koprowski’s June 29, 1961, speech before the annual meeting of the American Medical 
Association is reported in H. Koprowski, “Live Poliomyelitis Virus Vaccine: Present Status and Future Problems,” JAMA 78 
(12):1151-1155 (Dec. 23, 1961). 

Further notes about additional hearings cited in this chapter will be found in Appendix C, “Documents and Articles 
Concerning the Discovery of SV40 in Salk’s and Sabin’s Vaccines.” 



Other Documents. Documents referenced in the text, along with notes, are found in Appendix C. 


Scientific Articles. The text makes specific reference to these articles: 

Farwell, J. R., et al. “Effect of SV40 Virus-Contaminated Polio Vaccine on the Incidence and Type of CNS Neoplasms in 
Children: A Population-based Study.” Trans-American Neurological Association 104:261-264 (1979). This study surveyed 
the Connecticut Tumor Registry and identified all children born between 1956 and 1962 who developed central nervous 
system tumors. Surveying ninety of these, the authors concluded there was a statistically significant correlation between in 
utero exposure to SV40 (mothers who were vaccinated with Salk vaccines during pregnancy) and development of two 
specific types of brain tumors during childhood: medulloblastomas and glioblastomas. A follow-up study by Farwell 
(“Medulloblastoma in Childhood: An Epidemiological Study,” Journal of Neurosurgery 61:657-664, 1984) reached the 
same conclusion. Both of these epidemiological studies contradict the 1963 Fraumeni study’s conclusions (see Fraumeni, 
Ederer, and Miller, below). 

Fraumeni, J., Ederer, F., and Miller, R. “An Evaluation of the Carcinogenicty of Simian Virus 40 in Man.” JAMA 185:713-718 
(Aug. 31, 1963). This was the “negative” epidemiological survey by the National Cancer Institute that effectively 
discouraged further research into whether SV40 could cause cancer in humans. 

Gerber, P. “An Infectious Deoxyribonucleic Acid Derived from Vacuolating Virus (SV40).” Virology 16:96-97 (1962). 

Gerber, P. “Patterns of Antibodies to SV40 in Children Following the Last Booster with Inactivated Poliomyelitis Vaccines.” 
Proceedings of the Society of Experimental Biology and Medicine 125:1284-1287 (1967). Gerber’s study included a group 
of seventeen children who initially had developed antibodies to SV40 within a month of injection with Salk vaccine. Eleven 
of the seventeen still had detectable antibodies to SV40 three years later. This suggested to Gerber “a continual antigenic 
stimulus to maintain the constant levels of antibodies to SV40” in these children—in other words, a fairly constant and high 
level of live SV40 circulating in the bodies of these eleven vaccinees for several years after inoculation with contaminated 
vaccine. 

Gerber, P., and Kirschstein, R. L. “SV40-induced Ependymomas in Newborn Hamsters.” Virology 18:582-588 (1962). 

Girardi, A. J., et al. “Tumors Induced in Hamsters Inoculared with Vacuolating Virus, SV40.” Abstract presented at 53rd Annual 
Meeting of the American Association for Cancer Research and published in Proceedings of the American Association for 
Cancer Research 3(4): 323 (1962). This paper, presented by Girardi in April 1962, prompted Koprowski to recruit him away 
from Merck. It was during this presentation that Girardi announced that SV40 could transform human cells. 

Heinonen, O. P., et al. “Immunization During Pregnancy Against Poliomyelitis and Influenza in Relation to Childhood 
Malignancy.” International Journal of Epidemiology 2(3): 229-235 (1973). This survey of 50,897 American pregnancies 
found a statistically significant increase in childhood brain tumors among offspring of mothers vaccinated with Salk vaccine 
while pregnant; it contradicts the 1963 Fraumeni study’s conclusions. 

Innis, M. D. “Oncogenesis and Poliomyelitis Vaccine.” Nature 219:972-973 (1968). This survey of 810 hospitalized Australian 
children found significant association between immunization with Salk vaccine and childhood cancer; it contradicts the 1963 
Fraumeni study’s conclusions. 

Jensen, F., et al. “Autologous and Homologous Implantation of Human Cells Transformed in vitro by Simian Virus 40.” Journal 
of the National Cancer Institute 32(4): 917-932 (1964). This Wistar experiment showed SV40-transformed cells induced 
precancerous lumps when injected into humans. The protocol for this experiment is one that today would be regarded as 
unethical. (The volunteers were all terminally ill cancer patients.) 

Koprowski, H., et al. “Transformation of Cultures of Human Tissue Infected with Simian Virus SV40.” Journal of Cellular 
Comparative Physiology 59:281-292 (1962). 

Morris, T. A., et al. “Occurrence of SV40 Neoplastic and Antigenic Information in Vaccine Strains of Adenovirus Type 3.” 
Proceedings of the Society of Experimental Biology and Medicine 122:679-684 (1966). This study showed it was impossible 
to separate SV40 DNA from adenovirus DNA in experimental adenovirus vaccines. Eddy is a coauthor of this study. 
Ironically, Smadel had appointed Morris to take Eddy’s position in July 1961 after he had forced her out because of her 
alarms about SV40. However, Morris soon became convinced the dangers of SV40 were real. After he left the NIH in the 
1970s, Morris was one of the few scientists willing to publicly state that he did not believe it had been demonstrated that 
SV40 was harmless. 

Rabson, A., et al. “Papillary Ependymomas Produced in Rattus (Mastomys) Natalenis Inoculated with Vacuolating Virus 
(SV40).” Journal of the National Cancer Institute 29(4): 765-787 (Oct. 1962). 

Rabson, A., and Kirschstein. R. L. “Induction of Malignancy in vitro in Newborn Hamster Kidney Tissue Infected with Simian 
Vacuolating Virus (SV40).” Proceedings of the Society of Experimental Biology and Medicine 111 :323-328 (1962). 

Rabson, A., et al. “Simian Vacuolating Virus (SV40) Infection in Cell Cultures Derived from Adult Human Thyroid Tissue.” 
Journal of the National Cancer Institute 29:1123-1145 (1962). 

Shein, H., and Enders, J. F. “Transformation Induced by Simian Virus 40 in Human Renal Cell Cultures.” Proceedings of the 
National Academy of Sciences 48:1164-1172 (1962). 



CHAPTER 10: WHY NOT A SAFER VACCINE? 


Interviews. Tony Girardi, Dec. 26, 2001; Leonard Hayflick, Dec. 7 and 16, 2001; Maurice Hilleman, May 3 and 24, 2002; Hilary 
Koprowski, Jan. 10 and Feb. 15, 2002; Arnold J. Levine, Sep. 8, 1999; Stanley Plotkin, Dec. 31, 2001; Robert Stevenson, Jan. 31, 
2002 . 

General Background. In addition to the interviews cited above, the authors relied on several sources for information concerning 
Leonard Hayflick’s career. Several were writings authored by Hayflick himself, including his curriculum vitae; L. Hayflick, How 
and Why We Age (New York: Ballentinc Books, 1994), pp. 111-136; L. Hayflick, “The Coming of Age of WI-38 Advances in 
Cell Culture 3:303-316 (1984); L. Hayflick, S. Plotkin, and R. E. Stevenson, "History of Acceptance of Human Diploid Cell 
Strains As Substrates for Human Virus Vaccine Manufacture,” Developments in Biological Standards 68:9-17 (1987); L. 
Hayflick, “Evolving Scientific and Regulatory Perspectives on Cell Substrates for Vaccine Development,” Developments in 
Biologicals 106:5-24 (2001). Other sources for information concerning Hayflick’s career were: W. Shay and W. E. Wright, 
"Hayflick, His Limit, and Cellular Aging,” Nature Reviews 1:72-76 (October 2000); S. Rattan, ‘“Just a Fellow Who Did His 
Job...’: An Interview with Leonard Hayflick,” Biogerontology 1:79-87 (2000); Lisa Chippendale, “Dr. Leonard Hayflick, 
Towards a Fountain of Health, Not Youth,” Infoaging News, produced by the American Federation of Aging Research, posted on 
AFAR Web site (2001); and H. F. L. Mark, “Leonard Hayflick, an Interview,” Journal of the Association of Genetic 
Technologists 27(1): 11-15 (2001). 

J. A. Witkowski, “Cell Aging in Vitro: A Historical Perspective” (review article), Experimental Gerontology 22:231-248 
(1987), provided further background on the history of WI-38. Examples of Hayflick’s proselytizing on behalf of WI-38 in the 
scientific press are numerous. Some examples include: L. Hayflick, “Cultured Cells and Human Virus Vaccines,” in M. Saunders 
and E. H. Lennete, eds., Applied Virology (compilation of papers presented at the First Annual Symposium on Applied Virology, 
December 1964, Boca Raton, Fla.); L. Hayflick, “An Analysis of the Potential Oncogenicity of Human Virus Vaccine Cell 
Substrates,” Proceedings of the Symposium on Oncogenicity of Virus Vaccines (paper presented at Yugoslav Academy of 
Sciences and Arts, Zagreb, 1968); and L. Hayflick, “Human Virus Vaccines: Why Monkey Cells?” Science 176:813-814 (May 
19, 1972). 

Background on the Marburg virus outbreak came from G. A. Martini and R. Siegert, eds., Marburg Virus Disease (New 
York: Springer-Verlag, 1971), preface and pp. 97, 161-165. A Centers for Disease Control fact sheet posted on the CDC Web 
site, “Disease Information, Viral Hemorrhagic Fever,” was a source for information concerning filoviruses. H. D. Klenck and W. 
Slenczka, “Marburg and Ebola Viruses,” in Encyclopedia of Virology Plus. ed. R. Webster and A. Granoff (New York: Academic 
Press, 1995), was a further source on Marburg virus. 

A three-part news series by reporter Nicholas Wade in Science (“Division of Biologies Standards: Scientific Management 
Questions,” Mar. 3, 1972, pp. 966-970; "DBS: Officials Confused Over Powers,” Mar. 10, 1972, p. 1089; “Division of Biologic 
Standards: The Boat That Never Rocked,” Mar. 17, 1972, pp. 1223-1230) detailing criticisms of the DBS within the scientific 
community, and specifically of Roderick Murray’s leadership of the agency, was also used as a source for this chapter. Wade 
notes that the DBS under Murray acquired a reputation as unwilling to change because “of the importance attached to presenting 
an unruffled surface to the public” rather than take decisive action when confronted with problems with vaccines. Wade writes 
that DBS critics (including Hayflick) listed the biggest shortcomings under Murray’s tenure as its failure to recall contaminated 
SV40 stocks in 1961 and its decade-long delay in licensure of WI-38 as cell substrate for vaccine production. 

The widespread use of SV40 as a biological and cancer research tool is well documented throughout the scientific literature. 
A Medline search, for example, lists tens of thousands of experiments in which the virus has been employed or studied. This 
chapter refers to some of the breakthrough discoveries about viruses and cancer made by studies of and with SV40. These are 
summarized in a review: A. F. Gazdar, J. S. Butel, and M. Carbone, “SV40 and Human Tumors: Myth, Association or 
Causality,” Nature Reviews/Cancer 2:957-964 (2002). The use of the virus in early biotechnology experiments is also described 
by E. Shorter in The Health Century (New York: Doubleday, 1987). Some examples of early studies on SV40’s cancer-causing 
capabilities include: G. Todaro, H. Green, and M. R. Swift, “Susceptibility of Human Diploid Fibroblast Strains to 
Transfonnation by SV40 Virus,” Science 153:1252-1254 (September 1966); S. A. Aaronson and G. Todaro, “Human Diploid 
Cell Transformation by DNA Extracted from the Tumor Virus SV40,” Science 166:390-391 (Oct. 7, 1969); G. T. 
Diamondopolous, “Leukemia, Lymphoma, and Osteosarcoma Induced in the Syrian Golden Hamster by Simian Virus 40,” 
Science 176:173-175 (Apr. 14, 1972); and C. M. Croce, et al., “Genetics of Cell Transfonnation by Simian Virus 40,” Cold 
Springs Harbor Symposia on Quantitative Biology 39 Pt. 1:335-343 (1975). Arnold J. Levine’s role in discovering p53 in part 
through experiments using SV40 was described to the authors by Levine personally. His biographical sketch at the Rockefeller 
University Web site also references his 1979 discovery. 

A Channel 4 (British television) documentary from the program Dispatches, “Monkey Business” (Impact for Investigative 
Media Production, 1997), was the source of the J. Anthony Morris quote that appears at the end of the chapter. A review, S. 
Kops, “Oral Polio Vaccine and Human Cancer: A Reassessment of SV40 as a Contaminant Based upon Legal Documents,” 
Anticancer Research 20:4745^-750 (2000), was a source for Lederle’s market share for oral polio vaccine, as was a May 24, 
1996, letter to the authors from Audrey Ashby, Director of Public Relations, Wyeth-A yerst Laboratories. 

Public Chronology. In this chapter, the following were referenced to or relied upon: Harold Schmeck, “Human Cell Role Given 
in Vaccines,” New York Times, Nov. 12, 1966, p. 36 (another example of Hayflick promoting the use of WI-38 over monkey 
cells); Jane Brody, “Cell Bank Is Suggested for Every Person at Birth,” New York Times, Apr. 3, 1967, p. 25 (further Hayflick 
promotion efforts); “No Yellow Fever in Frankfurt,” New York Times, Aug. 25, 1967, p. 5 (Marburg outbreak); “Two More 



Germans Die from Monkey Virus,” New York Times, Sep. 5, 1967, p. 2 (Marburg outbreak); Richard Lyons, “Diseases Carried 
by Pets Increase,” New York Times, Oct. 26, 1967, p. 24 (Marburg outbreak); Jane Brody, New York Times, “Vaccine Produced in 
Human Cells,” Mar. 8, 1972, p. 18 (Diplovax announcement); Harold Schmeck, "Report Allays Fears on Carcinogenic Vaccine,” 
New York Times, Dec. 27, 1981, p. 22 (news account of epidemiological survey of oral vaccine recipients). See also Scientific 
Articles, notes to this chapter. 

Scientific Meetings. The following are referenced in the text. 

Conference on Cell Cultures for Virus Vaccine Production, Nov. 6-7, 1967, National Institutes of Health, Bethesda, Md., NCI 
Monographs, No. 29, pp. 83-89 (Hayflick presentation); pp. 474^175 (Murray quote); pp. 495-497 (Perkins quote). During this 
conference, held just months after the Marburg outbreak, there was a clear division among the participants about the continued 
wisdom of using monkey tissues when there was a “clean” cloned cell alternative (WI-38) for vaccine production. One supporter 
of Hayflick’s noted that given the obvious risks associated with monkey kidneys, a switch to WI-38 or a like cell substrate would 
surely occur in the near future. In the future, he predicted, vaccinologists would look back on the crude production then in use 
and “remember this period as the end of the ‘horse-and-buggy’ days of vaccines.” He optimistically (or perhaps naively) believed 
that such a time would only be five years later. In fact, more than three decades would pass before American polio vaccines were 
no longer produced on monkey kidney tissues. 

International Conference of Rubella Immunization, National Institutes of Health, Feb. 18-20, 1969, reported in Diseases of 
Children 118: Jul.-Aug. 1969, pp. 372-381. This portion of the conference turned into a debate between Stanley Plotkin, who 
was already using WI-38 to produce vaccines at Wistar, and Sabin, who opposed the substrate’s use. Plotkin told us that he (and 
many other scientists attending the conference) found Sabin’s arguments against WI-38 to be irrational to the point that they were 
almost ludicrous. Sabin’s position on WI-38, Plotkin says, was like “the creationist argument. It was impossible to prove it didn’t 
happen.” (At the 1969 conference, Plotkin referred to Sabin’s position as “theology.”) Irrational or not, Sabin’s public aspersions 
of WI-38 clearly hampered the substrate’s acceptance. As Plotkin and others remember the events, Sabin’s opposition was 
“influential” in delaying licensure of WI-38 in the United States. 

Documents. The following were referenced or relied upon for this chapter: 

John Rose, Lederle Laboratories, to Dr. P. J. Vasington, Mr. S. A. Flaum, Mr. R. Oppenheimer, Lederle Laboratories, memo, 
Nov. 15, 1971. Subject: “The commercial importance of seeing that the Academy Committee...” This memo details Lederle 
plans to lobby the American Academy of Pediatrics (AAP) against recommending use of Diplovax (Pfizer’s polio vaccine 
produced on WI-38 cells). 

John Rose, Lederle Laboratories, to Dr. P. J. Vasington, Mr. S. A. Flaum, Mr. R. Oppenheimer, Lederle Laboratories, memo, 
Nov. 16, 1971. This memo details further Lederle plans to lobby AAP. 

Dr. P. J. Vasington, Lederle Laboratories, to Mr. R. A. Schoellhom, Mr. J. H. Rose, G. J. Sella, Jr., Dr. W. M. Sweeney, Mr. 
D. Wallis, Lederle Laboratories, memo, Nov. 29, 1971. Details Lederle conversation with Dr. Sam Katz of AAP, who, according 
to memo, states that AAP will not recommend Pfizer vaccine, but merely let doctors know an alternative to Lederle’s is available. 

R. J. Vallancourt, Lederle Laboratories, to Mr. G. P. Bywater, Dr. F. E. Fontane, Mr. H. Perlmutter, Dr. P. J. Vasington, 
memo, Jan. 31, 1972. “The tissue which was used to develop what is now designated WI-38 was considered to have oncogenic 
potential in the beginning...” The memo also suggests that Lederle begin development of a simian diploid cell line (monkey 
version of WI-38) for vaccine production and move away from fresh monkey tissues—a change the company did not undertake. 

“Corrections: Some Facts about Oral Polio Vaccine,” Lederle Laboratories press release, Apr. 12, 1972. “Several recent 
public communications concerning the use of a human diploid cell substrate have given the erroneous impression that vaccine 
prepared from such cells is safer than presently-available oral polio vaccine.” 

“The New Era: Diplovax, Poliovirus Vaccine, Live, Oral Trivalent (Sabin Strains) the First U.S. Licensed Polio Vaccine 
Prepared in Human Diploid Cells. A Cell Substrate That Is Free of Known Adventitious Agents,” promotional brochure prepared 
by Pfizer Laboratories, Pfizer, Inc., New York, N.Y. (courtesy of Leonard Hayflick). 

“Q/A—Diplovax/Orimune,” Lederle informational packet, 1972. 

P. Stessel to Mr. R. A. Schoellhorn, Mr. H. Perlmutter, Mr. J. Rose, Mr. G. J. Sella, Jr., Dr. R. J. Vallancourt, Dr. P. J. 
Vasington, Lederle Laboratories, memo, Apr. 26, 1972. “Received a call from the DBS Information Office infonning us that they 
have finally decided to take strong action in opposing Dr. Hayflick’s allegations concerning monkey tissue vaccines...” 

R. J. Vallancourt, Lederle Laboratories, to Mr. D. Carroll, Mr. H. Perlmutter, Lederle Laboratories, memo, Aug. 4, 1972. 
Memo, while discussing contamination problems Lederle was having with African green monkeys during vaccine production 
(see notes, chapter 20), suggests the federal government will not sanction the company because “unless and until Pfizer’s 
Diplovax is in abundant supply, the [DBS] cannot risk Lederle being off the market.” 

Stanley Harrison, M.D., American Academy of Pediatrics, to Julius J. Weinberg, M.D., Nov. 29, 1972. This letter notes that 
AAP believes Diplovax “has some slight advantage over the old [Lederle] vaccine because of the elimination of the risk of 
transmission of simian virus.” The letter also notes that Pfizer’s vaccine is not readily available in the United States and that this 
fact “should not deter the practitioner from going ahead and continuing to use the vaccine produced on monkey kidney cells.” 

Scientific Articles. The following scientific articles were specifically referenced in the text: 

Hayflick, L., and Moorhead, P. S. “Serial Cultivation of Human Diploid Cell Strains .’'Experimental Cell Research 25:585-621 
(1961). 



Hayflick, L., Plotkin, S. A., Norton, T. W., and Koprowski, H. “Preparation of Poliovirus Vaccines on Human Fetal Diploid Cell 
Strains.” American Journal of Hygiene 75(2):240-258 (Mar. 1962). 

Hayflick, L., Jacobs, P., and Perkins, F. “A Procedure for the Standardization of Tissue Culture Media,” Nature 204:146-147 
(1964). 

Mortimer, E.A., et al. “Long-Term Follow-up of Persons Inadvertently Inoculated with SV40 as Neonates.” New England 
Journal of Medicine 305(25): 1517—1518 (Dec. 17, 1981). Study of 925 oral vaccine recipients referred to in text. This study 
and an earlier one published in 1970 (Fraumeni, J. F., Stark, C. R., and Lepow, M. L., “Simian Virus 40 in Polio Vaccine: 
Follow-up of Newborn Recipients,” Science 167:59-60 [1970]) followed one small cohort of infants. All were bom at one 
Cleveland hospital in 1959 and 1960 and fed SV40-contaminated Sabin (experimental) oral polio vaccine shortly after birth. 
This is the only group of American oral polio vaccinees ever included in an epidemiological study on the effects of SV40 
ingested orally. It has always been assumed that there was no exposure to SV40 in the United States from Sabin vaccines 
other than the small numbers of individuals who ingested Sabin’s pre-1961 experimental doses. (We discuss the validity of 
this assumption further in chapter 20.) 

Scherp, H. W., et al. “Continuously Cultured Tissue Cells and Viral Vaccines: Report of a Committee on Tissue Culture Viruses 
and Vaccines” (presented to Dr. James A Shannon, Director, National Institutes of Health). Science 139:15-20 (Jan. 4, 
1963). Report of the NIH committee, which included Smadel and concluded that despite viral contamination problems with 
monkey kidneys, including SV40, there was no reason to switch to cloned cells for viral vaccine production. 

CHAPTER 11: EVERYONE KNOWS SV40 DOESN’T CAUSE CANCER 

Interviews. Cannine Carbone, M.D., Aug. 13, 2001; Italietta Carbone, Aug. 10, 2001; Michele Carbone, Sep. 25, 1996, Oct. 19, 
1997, Nov. 1, 1997, Mar. 18, 1999, Jul. 17, 18, 1999, Feb. 12, 2000, Apr. 13, 2002; Elizabeth Chambers Carbone, Nov. 14, 2002; 
Arthur S. Levine, Jan. 3, 2003; Andrew Lewis, Dec. 12, 2002; Harvey Pass, Dec. 24, 1998, Jul. 16, 1999; Sep. 6, 2002; Antonio 
Procopio, Apr. 20, 2002; Paola Rizzo, Feb. 3, 2003; Janet Rowley, Jun. 8, 1999; Giovanna Tosato, Jul. 28, 2003. 

General Background. Beginning with this chapter and throughout the second half of the book, a number of concepts relating to 
molecular biology and virology are discussed. In addition to our interviews and visits to the laboratories of scientists whom we 
describe in this book, we relied upon a number of sources to better understand and explain these concepts in layman’s terms. 

For an appreciation of the modern technology used in molecular biological experiments, we used as a source Joseph 
Sambrook and David Russell, Molecular Clotting: A Laboratory Manual. 3d ed. (New York: Cold Spring Harbor Laboratory 
Press, 2001), particularly chapter 8, “In Vitro Amplification of DNA by PCR,” which includes a history of the discovery of the 
technique as well as details about actual technique; chapter 6, “Preparation and Analysis of Eukaryotic Genomic DNA,” chapter 
11, “Preparation of DNA Libraries and Gene Identification,” and chapter 12, “DNA Sequencing.” Benjamin Lewin, Genes VII 
(Oxford: Oxford University Press, 2000), provided an overview on DNA, RNA, genes, etc., in particular, parts 1, 4, and 6. James 
Watson, Michal Gilman, Jan Witkowski, Mark Zoller, Recombinant DNA (New York: Scientific American Books, 1992), was an 
additional source for descriptions of some of the molecular biological techniques and basic molecular genetics described 
throughout. David Spector, Robert Goldman, Leslie Leinwand, Cell: A Laboratory Manual (New York: Cold Spring Harbor 
Laboratory Press, 1998), particularly chapter 15, “Apoptosis Assays,” chapter 98, “Preparation of Cells and Tissues for 
Fluorescence Microscopy,” and chapter 102, “Introduction to Immunofluorescence Microscopy,” provided us with further insight 
into experimental molecular biology. 

For an overview of general concepts in virology we relied on Wesley A. Volk, David C. Benjamin, Robert J. Kadner, J. 
Thomas Parsons, Essentials of Medical Microbiology. 4th ed. (Philadelphia: Lippincott, 1991), particularly pp. 35-130. B. N. 
Fields, D. M. Knipe, et al., eds., Fundamental Virology. 2d ed. (New York: Raven Press, 1991), provided additional background 
on viruses, including polyoma viruses (chapter 29) and herpes viruses (chapter 33). Ironically, the third edition of Field’s text 
provides a typical example of the accepted wisdom about SV40 that was imparted to most medical students after SV40’s 
discovery in the early 1960s: 

SV40 is one of several viruses identified by screening for viruses in the secondary rhesus monkey kidney cell cultures 
used for production of poliovirus vaccines. Although SV40 does not produce a visible cytopathic effect in rhesus monkey 
kidney cells, Sweet and Hilleman noted a pronounced cytopathic effect when African green monkey kidney cells were 
infected with extracts from the rhesus kidney cell cultures. Soon afterward, it was discovered that tumors were induced 
by injection of SV40 into newborn hamsters. Many lots of poliovirus vaccine were contaminated with SV40, raising 
concern that this virus, which is oncogenic for newborn hamsters, might also be oncogenic for humans. Fortunately, 
studies to follow the incidence of cancer in those inadvertently inoculated with SV40 during poliovirus vaccination 
indicate that SV40 does not cause tumors in humans, (p. 1998, italics added.) 

Frank Netter, Atlas of Human Anatomy (Summit, N.J.: CIBA-GEIGY, 1989), and B. M. Pugh, ed., Stedman’s Medical 
Dictionary, 27th ed. (Philadelphia: Lippincott, 2000), were two sources used throughout for basics in medicine and anatomy. H. 
zur Hausen, “Viral Oncogenesis,” in J. Parsonnet, ed., Microbes and Malignancy: Infections As a Cause of Human Cancer (New 
York: Oxford University Press, 1999), pp. 107-130, was a source on the role that some viruses, including SV40, play in tumor 
induction. 

A useful overview on mesothelioma and SV40 is contained in Giuseppe Barbanti-Brodano et al., eds, DNA Tumor Viruses: 



Oncogenic Mechanisms (New York: Plenum Press, 1995), chapter 5, “Association of Simian Virus 40 with Rodent and Human 
Mesotheliomas,” by Michele Carbone, Paola Rizzo, and Harvey Pass. Some of the statistics relating to the incidence of the 
disease, causality, etc., can be found in these scientific articles: B. T. Mossman and D. C. Gruenert, “SV40, Growth Factors, and 
Mesothelioma: Another Piece of the Puzzle,” American Journal of Respiratory Cellular Molecular Biology 26:167-170, (2002); 
A. Powers and M. Carbone, “The Role of Environmental Carcinogens, Viruses, and Genetic Predisposition in the Pathogenesis of 
Mesothelioma,” Cancer Biology and Therapy l(4):350-355 (2002); and B. Price, “Analysis of Current Trends in United States 
Mesothelioma incidence,” American Journal of Epidemiology 145:211-18 (1997), as well as Carbone’s first SV40 and human 
cancer study (see notes to chapter 12). 

Basic information about the structure of the National Institutes of Health was derived from a visit to the NIH campus on July 
23, 1999, and from the NIH Web site: www.nih.gov/about/. Statistics about the budget of the National Cancer Institute can be 
obtained at http://plan.cancer.gov/budget/2004.htm and from the NCI Press Office. Statements about Michele Carbone’s 
background and youth were based on conversations with members of his family and friends in Calabria in August 2001. We also 
used Carbone’s curriculum vitae as well as documentation of his various academic degrees and honors as additional background 
sources. 

The stories that Carbone heard about NIH scientists contracting cancer after working with SV40 were true and were taken 
seriously by the health bureaucracy. In 1991, Alan Rabson, deputy director of the National Cancer Institute, and four other 
scientists sent the following letter to th e New England Journal of Medicine. It was published in the Feb. 14, 1991 issue,p.491: 

During the past five years, two established molecular virologists, each of whom had performed many experiments with 
the SV40 virus and SV40-transformed cells, died of cancer. One had a malignant lymphoma ... and the other had an 
adenocarcinoma of the colon. Since both were relatively young, the question of whether SV40 played a role in causing 
these tumors was raised. As a result, the National Cancer Institute formed a committee to investigate this possibility. 

The letter further explains that studies undertaken on tumor samples from the two researchers could find no SV40 DNA and 
that therefore “we conclude that there is no evidence that SV40 played a part in causing these tumors.” 

Scientific Articles. The papers to which reference is made in this chapter include those listed here. (For a more complete list of 
scientific articles concerning SV40 and human tumors, see Appendix A.) 

Cicala, C., Pompetti, F., and Carbone, M. “Simian Virus 40 Induces Mesotheliomas in Hamsters.” American Journal of 
Pathology 68:3138-3144 (1993). This paper contains Carbone’s first hamster experiment showing that SV40 induces 
mesothelioma. 

Fraumeni, J. F., Stark, C. R., and Lepow, E. A. “Simian Virus 40 in Polio Vaccine: Follow-up of Newborn Recipients.” Science 
167:59-60 (January 1970). A study of 925 recipients of SV40-contaminated oral vaccine. One of the two studies Fraumeni 
performed on one small cohort of oral vaccinees. (See notes to chapter 9.) 

Haddada, H., Sogn, J. A., Coligan, J. E., Carbone, M., Dixon, K., Levine, A. S, et al. “Viral Gene Inhibition of Class I Major 
Histocompatibility Antigen Expression: Not a General Mechanism Governing the Tumorogenicity of Adenovirus Type 2, 
Adenovirus Type 12, and Simian Virus 40 Transformed Syrian Hamster Cells.” Journal of Virology 62:2755-2761 (1988). 
This paper is an example of the type of work that Carbone was doing with Lewis and Levine before he began his own SV40 
experiments. 

Lewis, A. M. “Experience with SV40 and Adenovirus-SV40 Hybrids,” in A. Heilman, M. N. Oxman, and R. Pollack., eds., 
Biohazards in Biological Research (New York: Cold Spring Harbor Laboratory Press, 1973), pp. 96-113. Lewis’s original 
review of SV40 exposure and early research on the virus, which he gave to Carbone to read. 

Mortimer, E. A., et al. “Long-Term Follow-up of Persons Inadvertently Inoculated with SV40 as Neonates.” New England 
Journal of Medicine 305 (25): 1517—1518 (Dec. 17, 1981). Further follow-up on 925 recipients of SV40-contaminated oral 
vaccine. (See Fraumeni et al., 1970, above.) 

CHAPTER 12: “A WILD-ASSED IDEA” 

Interviews. Daniel J. Bergsagel, Feb. 25, 2002; Janet Butel, Aug. 2, 1999, Mar. 15, 2002; Michele Carbone, Sep. 25, 1996, Jul. 
15-16, 1999, Apr. 13, 2002, Apr. 22, 2002; Stanley Kops, Aug. 15, 2003; John Lednicky, Oct. 23 and 25, 2002; Arthur R. 
Levine, Jan. 3, 2003; Harvey Pass, Dec. 24, 1998, Sep. 6, 2002, Sep. 24, 2002; Dec. 28, 2002; Antonio Procopio, Apr. 20, 2001; 
Paola Rizzo, Feb. 3, 2003; Umberto Saffiotti, Apr. 20, 2001; Diane Solomon, Sep. 17, 2003. 

General Background. The story of how Bernice Eddy and Sarah Stewart collaborated in discovering mouse polyoma virus is 
contained in O’Hcm, Profiles of Pioneer Women Scientists, pp. 151-169. A letter from Michele Carbone to the authors, Sep. 24, 
1996, provided a detailed account of his decision to seek advice from renowned experimental pathologist Harold Stewart, who is 
now deceased. A description of Dana Farber including its role as a research and “reference” hospital can be found at 
http://www.dfci.harvard.edu/. Background on the discovery of JC and BK virus and tumors with which they are associated can be 
found in S. D. Gardner et al., “New Human Papovavirus (B.K.) Isolated from Urine after Renal Transplantation,” Lancet 1:1253— 
7 (1971); B. L. Padgett et al., “Cultivation of Papova-Like Virus from Human Brain with Progressive Multifocal 


Leukoencephalopathy,” Lancet 1:1257-60 (1971); L. P. Weiner et al., “Isolation of Virus Related to SV40 from Patients with 
Progressive Multifocal Leukoencephalopathy,” New England Journal of Medicine 286(8): 385-389 (Feb. 24, 1972); and K. Shah 
and N. Nathanson, "Human Exposure to SV40: Review and Comment American journal of Epidemiology 103 :(1): 1—12 (1976). 

The text references that only a “handful” of viruses have been directly associated with human cancer. The International 
Agency for the Research on Cancer (IARC), an arm of the World Health Organization, has designated six human viruses as 
“probably carcinogenic to humans.” These are: human papillomavirus, types 16 and 18 (cervical and anogenital cancers), 
hepatitis B virus (liver cancer), hepatitis C virus (liver cancer), Epstein-Barr virus (Burkitt’s lymphoma, Hodgkin’s disease, 
uncommon types of non-Hodgkin’s lymphoma, nasopharyngeal carcinoma, sinonasal angiocentric T-cell lymphoma), human T- 
cell lymphotropic virus type I (adult T-cell leukemia/lymphoma), and human immunodeficiency virus type I (non-Hodgkin’s 
lymphoma, Kaposi’s sarcoma). It had not formally evaluated the association of SV40 with human cancer, as of the preparation of 
this manuscript. For more information on IARC, visit the IARC website at: www.iarc.fr/. 

Scientific Meetings. Simian Virus 40 (SV40): A Possible Human Polyomavirus, U.S. Department of Health and Human Services 
—CBER, NCI, NICHD, NIP, NVPO—Workshop, Jan. 27-28, 1997, transcript pp. 36-45, contains an account by Robert Garcea 
of aspects of pediatric oncology resident Daniel J. Bergsagel’s serendipitous discovery of SV40, although our account of that 
discovery relies primarily on our interview with Bergsagel. 

Scientific Articles. The papers to which reference is made in this chapter include those listed here. (For a more complete list of 
scientific articles concerning SV40 and human tumors, see Appendix A, “Association of SV40 with Human Disease.”) 

Bergsagel, D. J., Finegold, M. J., Butel, J. S., Kupsky, W. J., and Garcea, R. L. "DNA Sequences Similar to Those of Simian 
Virus 40 in Ependymomas and Choroid Plexus Tumors of Childhood.” New England Journal of Medicine 326:988-993 
(1992). This is the paper in which Bergsagel and Garcea announced their findings and which Carbone used to convince 
Arthur Levine to allow him to look for SV40 in human mesotheliomas. 

Carbone, M„ Pass, H. I., Rizzo, P., Marinetti, M., Di Muzio, M., Mew, et al. “Simian Virus 40-Like DNA Sequences in Human 
Pleural Mesothelioma.” Oncogene 9:1781-1790 (1994). Carbone’s first paper on SV40 in human mesotheliomas. 

CHAPTER 13: DON’T INFLAME THE PUBLIC 

Interviews. Michele Carbone, Apr. 13, 2002, Apr. 22, 2002, Apr. 23, 2002; Joseph Fraumeni, Jul. 23, 1999, Jun. 4, 2003; James 
Goedert, Jul. 23, 1999; Richard Klausner, director, National Cancer Institute, Jul. 23, 1999; Arthur R. Levine, Jan. 3, 2003; 
Brooke Mossman, Mar. 17, 1999, Aug. 6, 1999; Harvey Pass, Sep. 6, 2002, Sep. 24, 2002, Dec. 28, 2002; Alan Rabson, Jul. 16, 
1999; Joan Schwartz, assistant director, NIH National Office of Intramural Research, Aug. 15, 2002; Keerti Shah, Aug. 22, 1996, 
Jul. 18, 2003; Howard Strickler, Jul. 21, 1999. 

General Background. For our description of “Research Fellow Program” we relied upon an NIH Web site: 
www.od.nih.gov.oir.sourcebook/prof-desig/tesearch-fellow.htm. Background on the Division of Cancer Epidemiology and 
Genetics (DCEG) and the Viral Epidemiology Branch (VEB) was obtained from a review of DCEG and VEB publicity materials, 
a review of studies published by DCEG and VEB researchers, and interviews with DCEG director Joseph Fraumeni. The meeting 
between Michele Carbone, Harvey Pass, James Goedert, Howard Strickler, and Keerti Shah in Harvey Pass’s office was based on 
the recollections of Carbone and Pass, the only two participants who would discuss the meeting with us. 

We relied on the curricula vitae of several of the participants in this chapter as a source for statements about careers, 
credentials, publication history, and positions within the NIH at the time, among them Harvey Pass, James Goedert, Michele 
Carbone, Arthur S. Levine, and Howard Strickler. Concerning Stickler’s curriculum vitae, there is some controversy. For most 
of his career at the National Cancer Institute, Strickler referred to himself as a “senior clinical investigator,” using that title on 
letters and memos he wrote. The official title of the highest position Strickler held while at the NCI was actually that of “staff 
fellow,” a designation given to postdoctoral researchers by the NIH, which indicates a status that the agency describes as “junior- 
level scientist.” (Postdoctoral fellows have completed an advanced science degree such as an M.D. or Ph.D. and are continuing 
their training in order to gain biomedical research experience. At the time of the events portrayed in this chapter, Carbone also 
was a staff fellow.) According to Joan Schwartz, assistant director of the NIH’s Office of Intramural Research (which supervises 
collaborative research among NIH branches), “senior clinical investigator” is a nonexistent status within the NIH. (The NIH 
designation of “senior investigator,” which closely resembles the term Strickler used to describe himself, is a designation 
reserved for scientists who have achieved tenure at the NIH.) Schwartz said that, in her view, Strickler’s use of such a title was 
inappropriate and comparable to the practice of an assistant professor at a university referring to him- or herself as a full 
professor. Goedert states that Strickler used the title with Goedert’s permission, but that Strickler’s position was that of a staff 
fellow. 

Public Chronology. The following articles were referenced in the text: Phyllida Brown, “Mystery Virus Linked to Asbestos 
Cancer,” New Scientist, May 1994, and P. Brown, “U.S. Acts Fast to Unravel Viral Link to Cancer,” New Scientist, July 1994. 

Documents. The following, obtained through the Freedom of Information Act and other sources, were either referred to or relied 
upon in writing the text of this chapter: 


Michele Carbone to Harvey Pass and Antonio Procopio, Apr. 25, 1994. On his conversation with Arthur S. Levine. (“... told 
me that he is worried that the media might exaggerate our findings and alann the public.”) 

Michele Carbone to Arthur S. Levine, Apr. 26, 1994. On his conversation about SV40 research. Carbone is seeking “written 
NIH guidelines not subject to personal interpretations.” 

Michele Carbone to Arthur S. Levine, May 2, 1994. Concerning his conversation about SV40 research. 

James Goedert and Howard Strickler to Haivey Pass and Michele Carbone, memo, Jun. 6, 1994, through Viral Epidemiology 
Branch Chief, Dr. Blattner. On possible collaboration. This memo summarizes the original experiment that Goedert and Strickler 
proposed to Pass and Carbone in the spring of 1994. Concerning the experiment’s protocol, the memo states that: 

You [Carbone and Pass] would be responsible for providing sera from your mesothelioma cases.... We [Goedert and 
Strickler] would be responsible for identifying appropriate control subjects and providing the control sera, for recoding 
your sera (to assure blinding ...) and for compiling the results and performing preliminary analyses. Final analysis and 
manuscript preparation would be primarily our responsibility.... Authorship.... [I]t seems to us that we would put in the 
major effort and that we (or our designees) should be first and last authors.... 

Howard Strickler and James Goedert to Keerti Shah and Richard Daniel at Johns Hopkins and William Travis and Miriam 
Flemming at Armed Forces Institute of Pathology, memo, Aug. 8, 1994. This memo describes the protocol that was used in the 
Strickler-Shah-Goedert negative mesothelioma study. It notes that DNA recovery will be performed by Shah and another Johns 
Hopkins scientist. Strickler and Goedert “will be responsible for sectioning of tumor specimens and coordination between 
laboratories.” 

Chief, AIDS and Cancer Section (James Goedert), to Associate Director for Epidemiology and Biostatistics, Division of 
Cancer Epidemiology, NCI, memo, May 15, 1995. On study results obtained by Keerti Shah. Goedert writes that he hopes to 
“summarize the negative ... data ... for publication, perhaps as a letter to the New England Journal of Medicine. ” 

Michele Carbone to Howard Strickler, M.D., MPH, Viral Epidemiology Branch, Jun. 18, 1996. Carbone notes that Strickler 
and Shah have both told him that neither Strickler, Shah, nor Goedert performed the PCR tests on the fifty mesothelioma 
samples, which all tested negative. Carbone also states that Shah has told him that one mesothelioma sample tested positive at 
least once during the experiment, but this result was not included in the published paper. 

CDC Fact Sheet, “Questions and Answers on Simian Virus 40 (SV40) and Polio Vaccine,” 1999. “Recently some researchers 
have identified SV40 virus in the cells of some rare human cancers.... However other scientists have not been able to validate 
these findings....” (From: http://www.cdc.gov/nip/vaccinesafety/sideeffects/SV40.htm.) The same 1999 CDC fact sheet also 
implies that all the studies that had found SV40 had failed to use “standardized procedures necessary to confirm new 
discoveries.” At the time the CDC published this fact sheet, most researchers who had isolated SV40 from human tumors had 
also used standard confirmatory methodologies to ensure the accuracy of their work, including negative controls. A Carbone 
experiment that found SV40 in bone tumors (see chapter 14) and another mesothelioma study (see chapter 18) both included the 
exchange of masked samples between labs, another procedure that provides strong confirmation of the accuracy of any positive 
results. The CDC, however, failed to note this; nor did it mention any of the positive studies in its reference section attached to its 
fact sheet. Instead, the only study it listed concerning SV40 and human tumors was the negative one by Strickler, Shah, and 
Goedert. In a 2001 update of its fact sheet, the CDC termed the results of studies on the association of SV40 with human tumors 
as “inconsistent.” The reference section for this 2001 CDC fact sheet, again, failed to list any of the several dozen studies 
detecting SV40 in human tumors that had been published by this time. 

Scientific Articles. Papers to which reference is made in the text are listed here. (For a more complete list of scientific articles 
concerning SV40 and human tumors see Appendix A.) 

Shah, K. V., and Southwick, C. H. “Prevalence of Antibodies to Certain Viruses in Sera of Free-Living Rhesus and Captive 
Monkeys.” Indian Journal of Medical Research 53:488-500 (1965). One of Shah’s early studies on whether human 
populations living near wild rhesus monkeys had SV40 antibodies. 

Shah, K. V., Goverdhen, M. K,, and Ozer, H. L. “Neutralizing Antibodies to SV40 in Human Sera from South India: Search for 
Additional Hosts of SV40 .’’American Journal of Epidemiology 93:291-297 (1971). Another such Shah study. 

Shah, K., and Nathanson, N. "Human Exposure to SV40: Review and Comment.” American Journal of Epidemiology 103 (1):1- 
12 (1976). This is the 1976 survey in which Shah included the estimate that 98 million Americans had been exposed to 
SV40-contaminated vaccines between 1955 and 1963. 

Strickler, H. D., Goedert, J. J., Fleming, M., Travis, W.D, Williams, A. E., Rabkin, C. S., et al. “Simian Virus 40 and Pleural 
Mesothelioma in Humans.” Cancer Epidemiology, Biomarkers and Prevention 5:473—475 (1996). The Strickler-Shah- 
Goedert negative mesothelioma study. Between 1994 and 2001, more than fifty new studies were published documenting 
SV40’s presence or cancer-causing activity in relation to human tumors. During the same period only Strickler’s and two 
other studies were published that failed to find the virus in human tumors. 


CHAPTER 14: A CALL TO TURN ASIDE THE DOGMA 

Interviews. Janet Butel, Aug. 21, 1996, Aug. 2, 1999, Mar. 15, 2002, Jul. 8, 2003; Michele Carbone, Apr. 22, 2002, Apr. 23, 
2002; Anthony Girardi, Dec. 26, 2001; John Lednicky, Feb. 3, 2001, Feb. 26, 2002, May 17, 2002, Nov. 21, 2002, Jan. 25, 2003; 


Joseph Melnick, Apr. 17, 1996; Harvey Pass, Dec. 24, 1998, Apr. 24, 2002, Oct. 28, 2002; Leslie Weiner, Feb. 5, 2002. 


General Background. Background on Joseph Melnick came from a variety of sources, including interviews listed above (Girardi 
and Butel, in particular), Klein’s Trial by Fwy, press accounts from the early years of the development of the polio vaccine, a 
biographical sketch of Melnick posted at the Baylor College of Medicine Web site, and an obituary of Melnick in the newsletter 
of the American Society for Tropical Medicine and Hygiene, Jun. 14, 2001. The curriculum vitae of Janet Butel, as well as 
materials from the Baylor College of Medicine (College of Medicine catalog and “Baylor College of Medicine, 1900-2000; 100 
Years of Service”), provided additional background on Butel and Melnick. Some of the background on Butel’s hometown came 
from the Kansas State Library. Butel’s reputation as an internationally respected SV40 researcher is borne out by her publication 
record and her frequent appearances at scientific conferences. The authors’ interviews with researchers on both sides of the 
question of the association with SV40 with human tumors also evidenced the respect with which Butel is regarded. The American 
Cancer Society, “Cancer Reference Information,” is a source for some of the scientific information concerning human papilloma 
virus (HPV) that appears in this chapter. Some of the history concerning the various strains of SV40 and their sequencing was 
provided by John Lednicky and also by R. A. Stewart, J. A. Lednicky, and J. S. Butel, “Sequence Analyses of Human Tumor- 
Associated SV40 DNAs and SV40 Viral Isolates from Monkeys and Humans,” Journal ofNeuro Virology 3:1-12 (1997). See 
also Robert Hull, The Simian Viruses, pp. 44 ff., in this regard. Background information concerning Genbank was obtained from 
the NIH Web site on the genetic sequence database. 

Public Chronology. “Simian Virus 40 DNA Found in U.S. Children,” Reuters, Aug. 26, 1999. 

Documents. The following documents were referred to or relied on in this chapter. 

James Goedert, Chief AIDS and Cancer Section, to Associate Director for Epidemiology and Biostatistics, Division of Cancer 
Epidemiology, NCI, memo, May 15, 1995.“... Dr. Lewis had already learned of our negative results from Dr. Shah....” 

Scientific Articles. In this chapter, the following papers were cited. (For a more complete list of scientific articles concerning 
SV40 and human tumors see Appendix A.) 

Bergsagel, D. J., Finegold, M. J., Butel, J. S., Kupsky, W. J., and Garcea, R. L. "DNA Sequences Similar to Those of Simian 
Virus 40 in Ependymomas and Choroid Plexus Tumors of Childhood.” New England Journal of Medicine 326:988-993 
(1992). 

Brandner, G., et al. “Isolation of Simian Virus 40 from a Newborn Child.” Journal of Clinical Microbiology 5(2):250-252 
(1977). SV40 found by researchers from Freiburg, Germany, in child of Spanish guest worker who died in infancy. 

Bravo, M. P., et al. “Antibodies to Simian Vacuolating Virus 40 in Bladder Cancer Patients.” Urologica Internationalis 
42(6):427-430 (1987). SV40 found in bladder cancers. 

Bravo, M. P„ and Del Rey-Calero, J. “Association between the Occurrence of Antibodies to Simian Vacuolating Virus and 
Bladder Cancer in Male Smokers.” Neoplasma 35(3): 285-288 (1988). SV40 found in bladder cancers. 

Butel, J. S., Arrington, A. S., Wong, C., Lednicky, J. A., and Finegold, M. J. "Molecular Evidence of Simian Virus 40 Infections 
in Children.” Journal of Infectious Diseases 180: 884-887 (1999). Butel serological study. 

Butel, J. S., Jafar, S., Wong, C., Arrington, A. S., Opekun, A. R„ Finegold, M. J., et al. “Evidence of SV40 Infections in 
Hospitalized Children.” Human Pathology 30:496 (1999). Butel serological study. 

Carbone, M., et al. “SV40-like Sequences in Human Bone Tumors.” Oncogene 13: 527-535 (1996). Blinded, four-laboratory 
study that found SV40 in bone tumors. 

de Fromentel, C., et al. “Epithelial HBL-100 Cell Line Derived from Milk of an Apparently Healthy Woman Harbours SV40 
Genetic Information.” Experimental Cell Research 160: 83-94 (1985). SV40 found in breast milk. 

Ibelgaufts, H., and Jones, K. W. “Papovavirus-Related RNA Sequences in Human Neurogenic Tumors.” Acta Neuropathologica 
56:118-122 (1982). Eleven of 23 brain tumors screened (48 percent) contained SV40. 

Krieg, P., et al. “Episomal Simian Virus 40 Genomes in Human Brain Tumors.” Proceedings of the National Academy of 
Sciences, USA 78:6446-6450 (1981). Eight of 35 brain tumors (22 percent) screened contained SV40. 

Lednicky, J. A., Garcea, R. L., Bergsagel, D. J., and Butel, J. S. “Natural Simian Virus 40 Strains are Present in Human Choroid 
Plexus and Ependymoma Tumors.” Virology 212: 710-717 (1995). Experiment confirming true SV40 was isolated in 
original Bergsagel study. 

Martini, F., et al. “SV40 Early Region and Large T-Antigen in Human Brain Tumors, Peripheral Blood Cells and Spenn Fluids 
from Healthy Individuals.” Cancer Research 56: 4820-4825 (1996). Italian study that found SV40 in sperm and circulating 
blood of otherwise healthy individuals. 

Meinke, W., Goldstein, D. A., and Smith, R. A. “Simian Virus 40-Related DNA Sequences in a Human Brain Tumor.” 
Neurology 29:1590—4 (1979). SV40 found in glioblastomas. 

Melnick, J. L., and Stinebaugh, S. “Excretion of SV-40 Virus (Papova Virus Group) after Ingestion as a Contaminant of Oral 
Poliovaccine.” Proceedings of the Society for Experimental Biology and Medicine 109:965-968 (1962). Melnick found that 
infants fed SV40-contaminated Sabin vaccine excreted SV40 in their stools for four to five weeks. 



Scherneck, S., et al. “Isolation of a SV40-Like Papovavirus from a Human Glioblastoma.” International Journal of Cancer 
24:523-531 (1979). SV40 found in brain cancers. 

Soriano, F., Shelburne, C. E., and Gokeen, M. “Simian Virus 40 in a Human Cancer.” Nature 249:421-424 (1974). SV40 found 
in malignant melanoma of a retired plumber. 

Stoian, M., et al. “Investigations on the Presence of Papovavirus in Certain Forms of Human Cancer. Note 2. Brain Tumors.” 

Revue Roumaine de Medicine—Virologie 35:127-132 (1984). SV40 found in brain tumors. 

Tabuchi, K., et al. “Screening of Human Brain Tumors for SV40-Related T Antigen.” International Journal of Cancer 21:12-17 
(1978). SV40 found in brain cancers (ependymomas). 

Weiner, L. P., et al. “Isolation of Virus Related to SV40 from Patients with Progressive Multifocal Leukoencephalopathy.” New 
England Journal of Medicine 286 (8):385-389 (Feb. 24, 1972). First published report finding evidence of SV40 in humans. 
Examples of studies since Weiner’s that have linked SV40 to PML include S. Scherneck et al., “Isolation of a SV-40-Like 
Virus from a Patient with Progressive Multifocal Leukoencephalopathy,” Acta Virology 25(4): 191—198 (July 1981); J. D. 
Martin, "Regulatory sequences of SV40 Variants Isolated from Patients with Progressive Multifocal Leukoencephalopathy,” 
Virus Research 14(l):85-94 (1989); and M. Tognon et al., “SV40 as a Potential Causative Agent of Human Neurological 
Disorders in AIDS Patients,” Journal of Medical Microbiology (Virology) 50(2): 165-172 (2001). 

Weiss, A. F., et al. “Simian Virus 40-Related Antigens in Three Human Meningiomas with Defined Chromosome Loss.” 
Proceedings of the National Academy of Sciences, USA 72(2): 609-613 (1975). SV40 found in brain cancers. 

CHAPTER 15: ON THE SCIENTIFIC MAP 

Interviews. Michele Carbone, Jan. 26, 1997, Jan. 27, 1997, Feb. 5, 2003; Susan Fisher, Jul. 16, 1999; Antonio Giordano, Jan. 26, 
1997; Bharat Jasani, Aug. 27, 1999, Mar. 5, 2001; Allen Gibbs, Mar. 5, 2001; John Lednicky, Feb. 23, 2001, Nov. 26, 2002, Jan. 
24-25, 2003; Luciano Mutti, Jan. 26, 1997, Jun. 12, 1999, Jun. 14, 2000; Apr. 21, 2001; Antonio Procopio, Jan. 26, 1997, Apr. 
21, 2001; Paola Rizzo, Jul. 17, 1999; Mauro Tognon, Jan. 26, 1997, Apr. 21, 2001. 

General Background. The description of the events at the 1997 NIH SV40 conference was based on the authors’ observations 
while attending the conference, with the aid of the full transcript. (See notes this chapter.) The authors obtained copies of the 
agendas and schedules that had been prepared prior to the conference (documents dated Jan. 13, 1997: “Tentative Agenda, 
Simian Virus 40 (SV40): A Possible Human Polyoma Virus, CBER-NCI-NICHD-NCID-NI-NVPO Workshop, Jan. 27 and 28, 
1997”). Concerning the conference organizers, in addition to the preconference and conference materials that the authors 
reviewed, of interest is the “official” NIH account of the conference, “Simian Virus (SV40): A Possible Human Polyomavirus,” 
Jan. 27 and 28, 1997, published in Developments in Biological Standards (Basel: Karger, 1998). The cover page for the volume 
lists three workshop organizers: Andrew Lewis, James Goedert, and Howard Strickler. We also interviewed two government 
officials who wish to remain anonymous concerning the events in this chapter; they provided additional background information 
concerning the NIH workshop. The 2002 Institute of Medicine meeting in Washington, D.C., described in this chapter was 
attended by the authors. The authors engaged in an e-mail correspondence with Michael Innis during 2002 and early 2003; the 
correspondence provided background material for this chapter. We also relied on the curriculum vitae of Susan Fisher for 
background for this chapter. 

Public Chronology. The following were specifically referenced in the text: Lauren Neergard, “Monkey Virus Stirs Debate,” 
Associated Press, Jan. 29, 1997; Joe Palca, “Polio Infected,” National Public Radio, Jan. 29, 1997; “No Link Found between 
Contaminated Polio Vaccine and Cancer” media advisory from the American Medical Association, Jan. 27, 1998 (announcing 
publication of Strickler epidemiology study); “No Cancers Tied to ’50s Polio Vaccine,” Associated Press, Jan. 28, 1998 (news 
story on Strickler epidemiology study). 

Scientific Meetings. The following meetings are referred to in the text: 

U.S. Department of Health and Human Services—CBER, NCI, NICHD, NIP, NVPO—Simian Virus 40 (SV40): A Possible 
Human Polyomavirus. Workshop, Jan. 27 and 28, 1997. The entire transcript has been used as a source. In particular. Day 1: pp. 
5-8 (Zoon); 24-35 (Shah); 36-49 (Garcea); 50-60 (Butel); 60-72 (Carbone); 72-77 (Gibbs); 77-80 (Mutti); 80-84 (Giordano); 
84-97 (Tognon); 97-103 (Shah); 171-176 (Weiss); 176-180 (de Villers); 188-192 (Shah); 192-202 (Lednicky); 202 ff. (debate 
on reproducibility of SV40 researchers’ work); 223-225 (Shah’s invitation for Strickler to speak; Strickler); 315-322 (Olin 
presentation); 322-323 (Snider); 323-342 (Strickler presentation). Day 2: pp. 5-15 (Levine); 266-273 (Carbone). 

K. Stratton, D. Almario, M. McConnick, eds., “Immunization Safety Review: SV40 Contamination of Polio Vaccine and 
Cancer” (Washington D.C.: National Academies Press, 2002). Report from Institute of Medicine Immunization Safety Review 
Committee, released Oct. 22, 2002, of its review of scientific evidence concerning association between SV40 and human tumors. 
The passage we have quoted, recommending cessation of SV40 epidemiological studies, appears on page 13 of the executive 
summary. 

Documents. The following were either referred to or relied upon in the text of this chapter, specifically with regard to the VEB- 
Carbone collaboration proposed by Strickler in the summer of 1996, which never occurred: 

Howard Strickler, M.D., MPH, to Michele Carbone, memo, Jun. 6, 1996, regarding possible collaboration. Strickler suggests 



that Carbone and Shah’s laboratory engage in a new study in which they would each test fifty choroid plexus tumors and 
ependymomas for the presence of SV40. “The primary goal of this collaboration is to get at the bottom of the conflict between 
the positive findings in your laboratory and the negative findings in our work with Keerti Shah’s laboratory....” 

Howard Strickler, M.D., MPH, memo, to Michele Carbone, Aug. 15, 1996, regarding possible collaboration to search for 
SV40 in ependymomas. Study has changed from Jun. 6 proposal: 688 ependymomas from different regions of the country to be 
tested for SV40. VEB would then attempt to statistically determine whether SV40-positive tumors appeared more frequently in 
regions of country that had supposedly received contaminated vaccine. 

Howard Strickler, M.D., MPH, Viral Epidemiology Branch, to Joseph Fraumeni, Director of Division of Cancer 
Epidemiology and Genetics, NCI, memo, Sep. 11, 1996. Strickler writes concerning recent attention to SV40 in the lay media, his 
recent study initiatives, and requests Fraumeni’s input. Strickler tells Fraumeni that the VEB wishes “to understand the 
conflicting laboratory results” (the negative VEB-Shah study versus all the other positive studies) and that the VEB will act as 
“honest brokers” on the issue. Strickler’s resolution to the “conflict” involves another change to the study’s protocol. Prior to the 
large ependymoma survey, he tells Fraumeni, there will be a “small pilot phase.” “If... positive results in the Carbone lab can not 
be replicated, we will report that the previous results in [the Carbone] laboratory might have been due to artifact [contamination] 
and the study would end.” This statement seems to be at odds with Carbone’s understanding of the purpose of the proposed 
collaboration (see the following note). 

Michele Carbone to Howard Strickler, Oct. 16, 1996. Carbone gives his views on Strickler’s proposed ependymoma study 
protocol. Carbone is particularly upset about the new “pilot phase” portion of the protocol Strickler has added. “What is the 
purpose of this blind test? I am not sure, but I suppose it is to see if in my new laboratory in Loyola, I am still able to produce 
reliable results....” Carbone states that with several new positive SV40 papers either published or in press there is strong 
evidence that SV40 is in human tumors. (“Therefore, I hope we all agree that SV40 sequences are present in some human 
specimens.”) 

Howard Strickler to Michele Carbone, Oct. 18, 1996. Strickler responds to Carbone’s “surprising [Oct. 16, 1996] 
correspondence,” which “showed that there is a misunderstanding between us, that I hope will be corrected by this letter.” 
Regarding the proposed ependymoma study, Strickler writes that before it will take place, the reason for the “discrepancy” 
between Carbone’s positive mesothelioma results and Shah’s negative ones must first be addressed by showing that Carbone’s 
results are “reproducible” in Shah’s lab and an NCI lab. 

Michele Carbone to Howard Strickler, Oct. 21, 1996. On the goals of the ependymoma study. Carbone makes it clear in his 
letter that he believes he has no obligation to duplicate his positive results and that the effort will be “very expensive and very 
time consuming.’' He directly addresses the intimation that his (and others’) results are the result of contamination: “Labs all over 
the world, which had never worked with SV40 are finding these [SV40 DNA] sequences in human specimens. I do not know 
what it means ... but it cannot be that the entire world is SV40-contaminated!” 

Scientific Articles. All of the papers relating to SV40 and human tumors presented at the 1997 NIH conference on SV40 are listed 
in Appendix A. With one exception, we include in the notes for this chapter only those papers related to the epidemiological 
discussion that occurred during the conference. 

Farwell, J. R., et al. “Effect of SV40 Virus-Contaminated Polio Vaccine on the Incidence and Type of CNS Neoplasms in 
Children: A Population-Based Study.” Trans-American Neurological Association 104:261-264 (1979). Epidemiological 
study that demonstrated a link between SV40-contaminated Salk vaccine and cancer. (See notes to chapter 9.) A follow-up 
study by Farwell, “Medulloblastoma in Childhood: An Epidemiological Study,” Journal of Neurosurgery 61:657-664 (Oct. 
1984), reached the same conclusion. Farwell’s work was criticized by Strickler during the 1997 NIH conference for 
following only a small number of children. 

Fisher, S. “SV40 Contaminated Poliovirus Vaccine and Childhood Cancer Risk.” Letter to the Editor, JAMA 279(19): 1527 (May 
20, 1998). Letter in which Fisher critiqued Strickler epidemiological study presented at 1997 NIH conference, particularly 
for using cohorts with little or no correspondence in age. 

Fisher, S. G., Weber, L., and Carbone, M. “Cancer Risk Associated with Simian Virus 40-Contaminated Polio Vaccine.” 
Anticancer Research 19:2173-2180 (1999). Fisher’s retrospective study that concludes there is a correlation between 
exposure to SV40-contaminated Salk vaccine and several types of cancer. 

Fraumeni, J. F., Ederer, F., and Miller, R. "An Evaluation of the Carcinogenicity of Simian Virus 40 in Man.” JAMA 185 
(9):713—718 (Aug. 31, 1963). Original Fraumeni epidemiology study on SV40 exposure through Salk vaccine; referred to by 
Strickler during his presentation at 1997 NIH conference on SV40 as employing cohorts where it was possible to determine 
who had been exposed to SV40-contaminated vaccines and who had not. See chapter 9 for our analysis of this study’s 
methodology. 

Geissler, E. “SV40 and Human Brain Tumors.” In J. L. Melnick, ed., Progress in Medical Virology (Basel: Karger, 1990), vol. 
37, pp. 211-222. Retrospective survey of East German recipients of oral polio vaccine that concluded no correlation between 
exposure to presumably contaminated oral vaccine and brain tumors. This study was referred to by Strickler during his 
presentation at 1997 NIH conference on SV40 as employing cohorts in which it was possible to determine who had been 
exposed to SV40-contaminated vaccines and who had not. Similar to Strickler’s own study, Geissler’s underlying 
assumption was that the only East Germans exposed to SV40 were those who received oral polio vaccines prior to the early 



1960s, while all those who were vaccinated after this time were not exposed to SV40. As is explained throughout this book, 
and as the Institute of Medicine concluded in 2002, such an assumption appears to lack scientific validity. 

Heinonen, O. P., et al. “Immunization during Pregnancy against Poliomyelitis and Influenza in Relation to Childhood 
Malignancy.” International Journal of Epidemiology 2(3):229—235 (1973). Survey of 50,897 American pregnancies that 
demonstrated a link between SV40-contaminated Salk vaccine and cancer. (See notes chapter 9.) During his presentation 
before the 1997 NIH conference on SV40, Strickler criticized this study because it only followed a small number of children. 

Innis, M. D. “Oncogenesis and Poliomyelitis Vaccine.” Nature 219:972-973 (1968). Survey of 810 hospitalized Australian 
children that demonstrated a link between SV40-contaminated Salk vaccine and cancer. (See notes chapter 9.) During his 
presentation before the 1997 NIH conference on SV40, Strickler criticized this study because it only followed a small 
number of children. 

Jasani, B., et al. “Simian Virus 40 Detection in Human Mesothelioma: Reliability and Significance of the Available Molecular 
Evidence.” Frontiers in BioScience 6:12-22 (Apr. 12, 2001). This paper includes a critique of the methodology employed by 
Shah, Strickler, and Goedert during their 1995 negative study of mesothelioma biopsies. Jasani notes that because Shah’s 
DNA detection technique was much less sensitive than Carbone’s, the specimens Shah collected from the mesothelioma 
biopsies would have needed to be significantly larger than Carbone’s (and most other researchers’) in order to detect any 
SV40 present in a sample. Jasani states that using Shah’s own estimate of the sensitivity of his assay, Shah and the VEB 
researchers required specimens ten to twenty times larger than they actually used in order to ensure that they recovered a 
quantity of SV40 DNA sufficient to be detectable using Shah’s assay. (See chapter 19 and notes for further discussion of 
Shah’s detection technique.) 

Shah, K., and Nathanson, N. “Human Exposure to SV40: Review and Comment.” American Journal of Epidemiology 103(1): 1— 
12 (1976). This is the 1976 survey that included the estimate of 98 million Americans exposed to SV40-contaminated 
vaccines between 1955 and 1963. (It fonned the basis of Shah’s presentation on the first day of the 1997 NIH conference.) 

Strickler, H. D., Rosenberg, P. S., Devesa, S. S., Hertel, J., Fraumeni, J. F., and Goedert, J. J. “Contamination of Poliovirus 
Vaccines with Simian Virus 40 (1955-1963) and Subsequent Cancer Rates.” JAMA 279:292-295 (1998). Study presented by 
Strickler at 1997 NIH conference. 


CHAPTER 16: THE PERFECT WAR MACHINE 

Interviews. Maurizio Bocchetta, May 23, 2003; Janet Butel, Aug. 2, 1999, Mar. 15, 1999; Jul. 8, 2003; Michele Carbone, Nov. 
17, 1997, Mar. 18, 1999, Aug. 8, 1999, Sep. 23, 2000, Nov. 22, 2000, Mar. 30, 2001, Nov. 24, 2001, Mar. 10, 2002, May 5, 2002, 
Jan. 25, 2003; Carlo Croce, Aug. 3, 1999; Joseph Fraumeni, Jul. 23, 1999; Adi Gazdar, Sep. 10, 1999, Apr. 21, 2001, Jul. 14, 
2003; Bharat Jasani, Jul. 17, 1999, Aug. 16, 1999, Mar. 5, 2001, Mar. 15, 2001, Aug. 8, 2003; Arnold J. Levine, Sep. 8, 1999; 
Ronald Kennedy, chairman, Department of Microbiology and Immunology, Texas Tech University Health Sciences Center, Sep. 
9, 2000; George Klein, Aug. 8, 1999; John Lednicky, Feb. 23, 2001, Apr. 2, 2001, Apr. 21, 2001, May 17, 2002, Oct. 23, 2002, 
Oct. 25, 2002, Oct. 28, 2002, Jan. 25, 2003; Brooke Mossman, Aug. 6, 1999; Harvey Pass, Dec. 24, 1998, Apr. 4, 2002, Oct. 28, 
2002; Joseph Pagano, director emeritus, Lineberger Comprehensive Cancer Center, University of North Carolina, May 23, 2003; 
Paola Rizzo, Jul. 17, 1999; Janet Rowley, Blum-Riese Distinguished Service Professor of Medicine and Molecular Genetics and 
Cell Biology, University of Chicago Medical Center, Jul. 8, 1999; David Schrump, Mar. 18, 1999, Jul. 23, 1999; Joseph Testa, 
Aug. 27, 1999, Jan. 10, 2000, Feb. 20, 2001; Mauro Tognon, Apr. 21, 2001. 

General Background. Most of the background for this chapter was provided through interviews with the scientists who have 
investigated SV40, their published works and the authors’ attendance at various scientific meetings where SV40 was discussed. 
We also visited the laboratories of several of the scientists to gain additional insight into their work. Other background materials 
included personal correspondence with George Klein of the Microbiology and Tumor Biology Center, Karolinska Institute, 
Stockholm. Klein, a former member of the Nobel Assembly of the Karolinska Institute (1957-1993), has published more than a 
thousand papers in the fields of experimental cell research and cancer research. Leonard Hayflick, How and Why We Age (New 
York: Ballentine Books, 1994), pp. 132-136, provided information concerning the Hayflick limit and the role of telomeres in 
detennining cell life span. James D. Watson, Nancy H. Hopkins, Jeffrey W. Roberts, Joan Argetsinger Steitz, and Alan M. 
Weiner, Molecular Biology of the Gene (Menlo Park, Calif: Benjamin/Cummings, 1987), particularly chapter 25, “The Control 
of Cell Proliferation,” and chapter 26, “The Genetic Basis of Cancer,” provided an overview of how viruses cause molecular 
changes leading to cancer. A series of reviews published in Michele Carbone, guest editor, “SV40: From Monkeys to Humans,” 
Seminars in Cancer Biology 11 (1): 1—85 (Feb. 2001) was an additional background source. Some of the background information 
concerning Adi Gazdar comes from a biographical sketch at the University of Texas Southwestern Medical Center at Dallas Web 
site. Statistics concerning the incidence and mortality of lymphoma and leukemia were obtained from the American Cancer 
Society, “Cancer Facts and Figures, 2002.” 

Public Chronology’. Apoorva Mandavilli, “SV40, Polio Vaccine, and Cancer: Now Beyond Coincidence?” BioMedNet News, 
Apr. 9, 2002. 


Scientific Articles. The following articles are specifically referenced in the text. (For a complete list of scientific articles 



concerning SV40 and human tumors, see Appendix A.) 


Bocchetta, M., Di Resta, I., Powers, A., Fresco, R., Tosolini, A., Testa, J. R., et al. “Human Mesothelial Cells Are Unusually 
Susceptible to Simian Virus 40-Mediated Transfonnation and Asbestos Cocarcinogencity.” Proceedings of the National 
Academy of Sciences, USA 97 (18): 10214— 10219 (2000). Study showing that mesothelial cells are much more readily 
transformed by SV40 than are fibroblasts. 

Bocchetta, M., Miele, L., Pass, H. I., and Carbone, M. “Notch-1 Induction, a Novel Activity of SV40 Required for Growth of 
SV40-Transfonned Human Mesothelial Cells.” Oncogene 22:81-89 (2003). SV40 stimulates Notch-1 gene. 

Cacciotti, P., Libener, R., Betta, P., Martini, F., Porta, C., Procopio, A., et al. “SV40 Replication in Human Mesothelial Cells 
Induces Met Receptor Activation: A Model for Viral-Related Carcinogenesis of Human Malignant Mesothelioma.” 
Proceedings of the National Academy of Sciences 98:12032-12037 (2001). Study showing SV40 activates Met oncogene 
and stimulates neighboring cells to activate Met. 

Cacciotti, P., Strizzi, L., Vianale, G., Iaccheri, L., Libener, R„ Porta, C., et al. “The Presence of Simian-Virus 40 Sequences in 
Mesothelioma and Mesothelial Cells Is Associated with High Levels of Vascular Endothelial Growth Factor.” American 
Journal of Respiratory Cell Molecular Biology 26:189-193 (2002). Study demonstrating that SV40 stimulates VEGF and 
thus encourages blood vessel growth toward tumors. 

Carbone, M., et al. “Simian Virus-40 Large-T Antigen Binds P53 in Human Mesotheliomas.” Nature Medicine 3:908-912 
(1997). First Carbone experiment to show that SV40 disables p53. 

DcLuca, A., et al. “The Retinoblastoma Gene Family Prb/P105, P107, Prb2/P130 and Simian Virus-40 Large T-Antigen In 
Human Mesotheliomas.” Nature Medicine 3:913-916 (1997). This study demonstrated that SV40 inhibits Rbs; a companion 
to the p53 study in Carbone et al. (1997). 

Dc Rienzo, A., et al. “Detection of SV40 DNA Sequences in Malignant Mesothelioma Specimens from the United States, but Not 
from Turkey.” Journal of Cell Biochemistry 84:455-459 (2002). Survey of Turkish mesotheliomas; no SV40 found. 

Emri, S., Kocagoz, T., Olut, A., Gungen, Y., Mutti, L., and Baris, Y. I. “Simian Virus 40 Is Not a Cofactor in the Pathogenesis of 
Environmentally Induced Malignant Pleural Mesothelioma in Turkey.” Anticancer Research 20:891-894 (2000). Survey of 
Turkish mesotheliomas; no SV40 found. 

Foddis, R., et al. “SV40 Infection Induces Telomerase Activity in Human Mesothelial Cells.” Oncogene 21:1434-1442 (2002). 
Study showing that nonnal SV40 will induce telomerase activity, but with small t-antigen deleted will not. Study also found 
that asbestos alone does not induce telomerase activity. 

Hirvonen, A., et al. “Simian Virus 40 (SV40)-Like DNA Sequences Not Detectable in Finnish Mesothelioma Patients Not 
Exposed to SV40-Contaminated Polio Vaccines.” Molecular Carcinogenesis 26:93-99(1999). Study of Finnish 
mesotheliomas; no SV40 found. 

Procopio, A., Strizzi, L., Vianale, G., Betta, P., Puntoni, R., Fontana, V., et al.. “Simian Virus-40 Sequences Are a Negative 
Prognostic Cofactor in Patients with Malignant Pleural Mesothelioma.” Genes, Chromosomes and Cancer 29:173-179 
(2000). Study showing that patients with SV40-positive mesotheliomas have worse prognosis than those whose tumors are 
SV40-negative. 

Salewski, H., et al. “Increased Oncogenicity of Subclones of SV40 Large T-Induced Neuroectodennal Tumor Cell Lines after 
Loss of Large T Expression and Concomitant Mutation in p53.” Cancer Research 59:1980-1986 (1999). German study on 
rats demonstrating “hit and run” mechanism for SV40-induced tumors. 

Shivapurkar, N., Wiethege, T., Wistubu, I. I., Salomon, E., Milchgrup, S., Muller, K. M., et al. “Presence of Simian Virus 40 
Sequences in Malignant Mesotheliomas and Mesothelial Cell Proliferations.” Journal of Cellular Biochemistry 76:181-188 
(1999). Gazdar laser microdissection experiment which found SV40 in malignant mesothelial cells but not in adjacent 
nonnal ones. 

Shivapurkar, N., Harada, K., Reddy, J., Scheuermann, R. H., Xu, Y., Mckenna, R. W., et al. “Presence of Simian Virus 40 DNA 
Sequences in Human Lymphomas.” Lancet 359: 85-52 (2002). Gazdar study finding SV40 in lymphomas. 

Vilchez, R. A., et al. “Association between Simian Virus 40 and Non-Hodgkin’s Lymphoma.” Lancet 359:817-23 (2002). Butel 
study finding SV40 in lymphomas. 

Waheed, I., Guo, Z. S., Chen, A., Weiser, T. S., Nguyen, D. M., and Schrump, D. S. “Antisense to SV40 Early Gene Region 
Induces Growth Arrest and Apoptosis in T-Antigen-Positive Human Pleural Mesothelioma Cells.” Cancer Research 
59:6068-6073 (1999). Schrump experiment which showed that removal of SV40 from mesothelioma cell lines stopped their 
growth. 


CHAPTER 17: A STUDY MARRED BY STRIFE 

Interviews. Janet Butel, Mar. 15, 2002, Jul. 8, 2003; Michele Carbone, Aug. 8, 1999, Mar. 31, 2000, Nov. 15, 2000, Apr. 11, 
2002; Joseph Fraumeni, Jul. 23, 1999, Jun. 4, 2003; Adi Gazdar, Mar. 31, 2000; Allen Gibbs, Mar. 5, 2001; James Goedert, Jul. 
23, 1999; Bharat Jasani, Aug. 16, 1999, Mar. 30 and 31, 2000, Mar. 5, 2001, Mar. 15, 2001; Richard Klausner, Jul. 23, 1999; 
John Lednicky, Feb. 23, 2001, Dec. 12, 2002, Jan. 25, 2003; Luciano Mutti, Mar. 31, 2000; Haivey Pass, Jul. 15, 1999, Apr. 4, 



2002, Oct. 8, 2002; Alan Rabson, Jul. 16, 1999, Apr. 2, 2001, Jun. 2, 2003; Paola Rizzo, Jul. 17, 1999; Keerti Shah, Feb. 20, 
2001, Jul. 18, 2003; Howard Strickler, Jul. 21, 1999; Joseph Testa, Aug. 27, 1999, Jan. 10, 2000, Feb. 20, 2001. 


General Background. The interviews listed above and the documents described in Appendix D, “Memos and Correspondence 
Relating to the Multilaboratory Study,” were the primary sources for this chapter. On Mar. 31, 2000, at a scientific conference in 
Boston, “Multi-modality Therapy of Chest Malignancies: Update 2000 New Tools for the Millennium”—attended by the authors 
—Strickler presented “Evidence against SV40 Virus” as part of a workshop on the role of SV40 in mesothelioma. His 
presentation included a discussion of the status of the multilaboratory study and provided additional background for the events 
portrayed in this chapter. We also interviewed two government officials who wish to remain anonymous, who provided 
additional information concerning the events described in this chapter. 

Michele Carbone provided the authors with copies of his correspondence and the responses he received when he asked the 
FDA and vaccine manufacturers how he could obtain samples of early polio vaccine. Carbone also provided copies of the 
package inserts from the 1955 vaccine that Herbert Ratner gave to him to test. Further background concerning Ratner was 
obtained from a correspondence between the authors and one of his daughters, Helen Dietz, through a review of Ratner’s 
scientific publications, and from sworn statements by Dietz and Ratner’s other daughter, Mary Baggot, in February 1998. (Ratner 
died in December 1997.) The attestations of the daughters concerned his career, in general, and the specific circumstances that 
led him to give vials of 1955 polio vaccine to Carbone, including the fact that the samples had been unopened or undisturbed in 
any fashion since Ratner first received them. 

Documents. Appendix D provides a complete list of all correspondence, memos, etc., concerning the multilaboratory study. 

Scientific Articles. The following articles are specifically referenced in the text. (For a complete list of scientific articles 
concerning SV40 and human tumors, see Appendix A.) 

Rizzo, P„ Di Resta, I., Power, A., Ratner, H., and Carbone, M. “Unique Strains of SV40 in Commercial Poliovaccines from 1955 
Not Readily Identifiable with Current Testing for SV40 Infection.” Cancer Research 59:6103-6108 (1999). Carbone study 
isolating SV40 from vials of polio vaccine produced in 1955. 

Testa, J. R., Carbone, M., Hirvonen, A., Khalili, K., Krynska, B., Linnainmaa, K., et al. “A Multi-Institutional Study Confirms 
the Presence and Expression of Simian Virus 40 in Human Malignant Mesotheliomas.” Cancer Research 58:4505^1509 
(1998). International Mesothelioma Interest Group study involving four labs exchanging twelve blinded tumor samples. 
Vilchez, R. A., et al. “Association between Simian Virus 40 and Non-Hodgkin’s Lymphoma.” Lancet 359:817-23 (2002). Butel 
study finding SV40 in lymphomas. When she sequenced some of the recovered SV40, she found the strains were identical to 
the SV40 strains Carbone had recovered from the 1955 vials of polio vaccine. 

CHAPTER 18: WASTED TIME, WASTED MONEY 

Interviews. Janet Butel, Mar. 15, 2002, Jul. 8, 2003; Michele Carbone, Mar. 30 and 31, 2000, Aug. 23, 2000, Sep. 21, 2000, Oct. 
2 and 22, 2000, Feb. 28, 2001, Jun. 5, 2001; Joseph Fraumeni, Jul. 23, 1999, Jun. 4, 2003; Adi Gazdar, Mar. 31, 2000; Allen 
Gibbs, Mar. 5, 2001; James Goedert, Jul. 23, 1999; Jan. 30, 2000; Bharat Jasani, Aug. 16, 1999, Mar. 30 and 31, 2000, Mar. 5 
and 15, 2001; Richard Klausner, Jul. 23, 1999; John Lednicky, Feb. 23, 2001, Dec. 12, 2002, Jan. 25, 2003; Luciano Mutti, Mar. 
31, 2000; Drew Pardoll, Nov. 12, 2003; Harvey Pass, Jul. 15, 1999, Apr. 4, 2002, Oct. 8, 2002; Alan Rabson, Jul. 16, 1999, Apr. 
2, 2001, Jun. 2, 2003; Paola Rizzo, Jul. 17, 1999; Keerti Shah, Feb. 20, 2001, Jul. 18, 2003. 

General Background. As with chapter 17, the interviews listed above and the documents contained in Appendix D on the 
multilaboratory study were the primary sources for this chapter. Other background sources included the Strickler Mar. 31, 2000, 
presentation (see notes, chapter 17) and interviews with two anonymous government sources (see notes, chapter 17). The 
curriculum vitae of Bharat Jasani and a visit by the authors to Jasani’s lab in Cardiff, Wales, on Mar. 5, 2001, provided additional 
background material. 

Documents. Appendix D provides a complete list of all correspondence, memos, etc., concerning the multilaboratory study and 
the Carbone-Pass NCI grant application. Additional documents referenced in this chapter include: 

Deposition of Keerti Shah, Jun. 24, 2002, pp. 8-23 (Shah’s consulting work for Merck and Pfizer on SV40), 295-308, and 
319-321 (Shah was provided positive controls in advance of other participants by Strickler and told that the positive controls 
were positive; Shah adjusted the technique until he could detect SV40 in positive samples). From Horwin v. American Home 
Products. Inc., Case No. CV-00-04523 WJR (Ex), United States District Court for the Central District of California, Western 
Division. 

MacLachlan, D. S. “SV40 in Human Tumors: New Documents Shed Light on the Apparent Controversy.” Anticancer 
Research 22:3495-3500 (2002). MacLachlan reported on the Shah deposition in this article. MacLachlan’s article provoked a 
series of responses. Butel, Lednicky, Jasani, and Gibbs wrote to the editor of Cancer Epidemiology, Biomarkers and Prevention 
and publicly disavowed the published results of the VEB multilaboratory study once they learned that Shah and Strickler had 
compromised the study’s protocol. The editor of the journal, however, refused to allow them to retract their authorship and said 
that unless all sixty of the study’s coauthors (from all nine of the participating labs and from the two subcontracting laboratories 



hired by Strickler) also retracted, he would not withdraw their names from the study. Strickler and Shah wrote a lengthy response 
to MacLachlan, published by Anticancer Research in 2003. The letter did not contest MacLachlan’s disclosures, including Shah’s 
advance knowledge of the identity of the positive controls. Instead, Strickler and Shah countered that MacLachlan “never makes 
it clear how this could have, in any way, affected the results of the study.” Indeed, much of the letter was a recapitulation of their 
belief that the multilaboratory study remained superior to others that had sought to explore whether human tumors contained 
SV40. In the same issue of Anticancer Research, the editors published seven other letters on the subject. Jasani, Gibbs, and Butel 
jointly signed a letter to express their “dismay” about the “irregularity” MacLachlan had discovered. They also said that they now 
wondered if one of the reasons for the negative results during the multilaboratory study “may have been due to a biased set of 
tumor samples obtained from one source,” and noted that Richard Sugarbaker’s Brigham and Women’s laboratory, which had 
provided the samples, had just reported that its mesothelioma specimens “generally lack SV40.” Raphael Bueno, Associate Chief 
of Thoracic Surgery at Brigham and Women’s Hospital, wrote in support of Strickler and Shah and, referring to the negative 
Sugarbaker study, said the results were “suggestive] of contamination rather than causality” concerning SV40’s presence in 
tumors. Lednicky wrote a lengthy letter detailing the history of the multilaboratory study and flaws in the protocol. He noted that 
the most serious implication concerning Shah’s improvement of his SV40 detection technique was that “these measures 
prevented us from learning whether SV40 was not detected in the original study of Drs. Strickler and Shah [1995 negative VEB- 
Shah mesothelioma study] because the technique they used was not sensitive.” Antonio Giordano wrote and directly addressed 
the issue of a potential conflict of interest posed by Shah’s consulting roles with the pharmaceutical companies: “Dr. Shah would 
be at the same time the expert witness of the pharmaceutical companies in the SV40 litigation, yet if he were to find SV40 in 
samples provided by the VEB, he would be providing data useful to the plaintiff s lawyers, who have sued the companies he is 
supposed to be defending. It is unclear why the NCI would choose a laboratory with such a clear conflict of interest to contract 
their SV40 studies. This issue was not addressed in the reply by Dr. Shah and Dr. Strickler.” All the responses to the MacLachlan 
article appeared in Anticancer Research 23:3109-3118 (2003). 

Scientific Articles. The following articles are specifically referenced in the text. (For a complete list of scientific articles 
concerning SV40 and human tumors, see Appendix A.) 

Jasani, B. “Simian Virus 40 and Human Pleural Mesothelioma.” Thorax 54:750-752 (1999). 

Jasani, B„ et al. “Simian Virus 40 Detection in Human Mesothelioma: Reliability and Significance of the Available Molecular 
Evidence.” Frontiers in BioScience 6e:12-22 (Apr. 12, 2001). 

CHAPTER 19: NO FUNDING, NO RESEARCH 

Interviews. Janet Butel, Jul. 8, 2003; Bharat Jasani, Aug. 8, 2003; Michele Carbone, Aug. 8, 1999, Apr. 20 and 21, 2001, Jul. 19, 
2002; Carlo Croce, Aug. 3, 1999; Joseph Fraumeni, Jun. 4, 2003; Adi Gazdar, Apr. 20, 2001, Jul. 14, 2003; Denise Galloway, 
Jul. 2, 2003; Arnold J. Levine, Sep. 9, 1999; Frederick Mayall, Apr. 20, 2001; Paola Rizzo, Apr. 20, 2001; Luciano Mutti, Apr. 
21, 2001; Antonio Procopio, Apr. 21, 2001; Alan Rabson, Jul. 16, 1999, Apr. 2, 2001, Jun. 2, 2003; Paola Rizzo, Jul. 17, 1999; 
Keerti Shah, Jul. 18, 2003; Mauro Tognon, Apr. 21, 2001; Umberto Saffiotti, Apr. 21, 2001; May Wong, Jul. 2, 2003. 

General Background. The authors attended the April 2001 conference described in this chapter. Information concerning HTLV-1 
seropositivity is reported in Science, 240:643-646 (1998); the number of seropositive individuals who will develop disease is 
noted in various medical textbooks and scientific articles (for example, see F. Mortreux, A. S. Gabet, and E. Wattel, “Molecular 
and Cellular Aspects of HTLV-1 Associated Leukemogenesis in Vivo,” Leukemia 17:25-38 [2003]). Information concerning the 
National Cancer Institute’s Request for Applications process and the role of the NCI’s Executive Committee in the process was 
obtained from some of the interviews listed above, as well as a review of actual RFAs, and the NCI publication, “Grants Process 
and Administration,” NIH Publication No. 02-1222, revised April 2002. Information on the amount of funding by the NCI and 
NIH for extramural research on SV40, HPV, and HTLV-1 was obtained from a review of the NIH’s CRISP databases on 
extramural funding, a review of the NCI’s database on extramural funding, and information provided by the NCI press office. 
Information concerning NCI and NIH funding for Janet Butel was obtained from the same sources; additionally, Butel’s 
published papers list the source of grants used to support each of her studies. In August 2003, the NCI press office provided the 
authors with estimates of the amount of federal funds used to support some of the negative Viral Epidemiology Branch studies on 
SV40. The cost for the nine listed (including the multilaboratory one) was approximately $595,000. The VEB declined to reveal 
the amounts budgeted for any studies currently under way (there were at least two). The National Cancer Institute’s “Simian 
Virus 40 and Human Cancer,” fact sheet posted Sep. 23, 2002, and updated Apr. 3, 2003, and referred to in the text, is available 
on the NCI’s Web site at its “News Center.” As of July 2003, the CDC’s fact sheet on SV40 continued to rely on VEB 
epidemiological research to support its statement that “[t]he majority of evidence suggests there is no causal relationship between 
receipt of SV40-contaminated polio vaccine and cancer development... 

Documents. K. Stratton, D. Almario, M. McCormick, eds., “Immunization Safety Review: SV40 Contamination of Polio Vaccine 
and Cancer” (Washington, D.C.: National Academies Press, 2002). Report from Institute of Medicine Immunization Safety 
Review Committee, released October 22, 2002, pp. 6-7, Executive Summary. 


Scientific Articles. The following articles are specifically referenced in the text. (For a complete list of scientific articles 
concerning SV40 and human tumors, see Appendix A.) 



Carbone, M., et al. “SV40 and Human Brain Tumors.” International Journal of Cancer. Letter signed by Carbone and ten other 
scientists criticizing flaws in the Shah/Engels study failing to find SV40 in brain tumors from northern India. (Note: Letter 
was in press at the time of the preparation of this manuscript.) 

de Sanjose, S., Shah, K., Domingo-Domenech, E., Engels, E. A., Fernandez de Sevilla, A., Alvaro, T., Garcia-Villanueva, M., 
Fomagosa, V., Vonzalez-Barca, E., Viscidi, R. P. ‘‘Lack of Serological Evidence for an Association between Simian Virus 
40 and Lymphoma.” International Journal of Cancer 104:522-524 (2003). 

Engels, E. A., Sarkar, C., Daniel, R. W., Gravott, E., Verma, K., Quezado, M., Shah, K. V., “Absence of Simian Virus 40 in 
Human Brain Tumors from Northern India.” International Journal of Cancer 101:348-352 (2002). 

Engels, E. A., et al. “Cancer Incidence in Denmark Following Exposure to Poliovirus Vaccine Contaminated with Simian Virus 
40.” Journal of the National Cancer Institute 95:24 (2003). 

Huang, H., et al. “Identification in Human Brain Tumors of DNA Sequences Specific for SV40 Large T-Antigen.” Brain 
Pathology 9:33^14 (1999). 

Klein, G., Powers, A., Croce, C. “Meeting Review: Association of SV40 with Human Tumors.” Oncogene 21:1141-1149 (2002). 
Li, R. M., Branton, M. H„ Tanawattanacharoen, S., Falk, R. A., Jennette, J. C., Kopp, J. B. “Molecular Identification of SV40 in 
Infection in Human Subjects and Possible Association with Kidney Disease.” Journal of the American Society of Nephrology 
13(9):2320-2330 (2002). 

Krynska, B., et al. “Detection of Human Neurotropic JC Vims DNA Sequences and Expression of the Viral Oncogenic Protein in 
Pediatric Human Medulloblastomas.” Proceedings of the National Academy of Sciences, USA 96:11519-11524 (1999). 
Puntoni, R„ et al. “Re: Trends in U.S. Pleural Mesothelioma Incidence Rates Following Simian Virus 40 Contamination of Early 
Poliovirus Vaccines.” Journal of the National Cancer Institute 95(9):687-688 (2003). Letter to the editor criticizing Strickler 
study. 

Strickler, H., et al. “Trends in U.S. Pleural Mesothelioma Incidence Rates Following Simian Virus 40 Contamination of Early 
Poliovirus Vaccines.” Journal of the National Cancer Institute 95(1):38—45 (2003). 

Vilchez, R. A., and Butel, J. S. "Re: Trends in U.S. Pleural Mesothelioma Incidence Rates Following Simian Virus 40 
Contamination of Early Poliovirus Vaccines.” Journal of the National Cancer Institute 95(9):687 (2003). Letter to the editor 
criticizing Strickler study. 

Vilchez, R. A., Kozinetz, C. A., Butel, J. S. “Essay: Conventional Epidemiology and the Link between SV40 and Human 
Cancers.” Lancet Oncology 4:188-190 (2003). 

Vilchez, R. A., Kozinetz, C, A., Arrington, A. S., Madden, C. R., and Butel, J. S. “Simian Virus 40 in Human Cancers.” 
American Journal of Medicine 114:675-684 (2003). Butel’s meta-analysis of all studies that had looked for SV40 in human 
tumors. 

Zhen, H. N., et al. “Expression of the Simian Virus 40 Large Tumor Antigen (Tag) and Formation of Tag-p53 and Tag-pRb 
complexes in Human Brain Tumors.” Cancer 86: 2124-2132 (1999). 

CHAPTER 20: ALEXANDER’S TUMOR 

Interviews. Audrey Ashby, spokeswoman for Lederle Laboratories, May 10, 1996; Michele Carbone, Jan. 19, 2002, May 16, 

2002, Oct. 18, 2002; William Egan, Center for Biologies Evaluation and Control, Food and Drug Administration, Jul. 23, 1999, 
Mar. 13, 2001, Mar. 5, 2003; Adi Gazdar, Jul. 14, 2003; Michael and Raphaele Horwin, Mar. 7, 2000, May 6, 2000, Feb. 26, 
2001, Mar. 26, 2001, Dec. 6, 2001, Jul. 16, 2002, Jan. 23, 2003, Aug. 10, 2003; Stan Kops, Aug. 15, 2003; John Lednicky, Jul. 
25, 2002, Dec. 12, 2002, Dec. 16, 2002, Feb. 7, 2003, Jun. 20, 2003; Don MacLachlan, Jun. 30, 2002, Sep. 16, 2002, Feb. 5, 

2003, Apr. 29, 2003, Nov. 28, 2003; Frederick Mayall, M.D., Waikato Hospital, Hamilton, New Zealand, Apr. 20, 2001; Harvey 
Pass, Dec. 24, 1998. 

General Background. The statistics concerning the occurrence of brain tumors in children are taken from the American Brain 
Tumor Association (ABTA), “Facts and Statistics,” and “A Primer of Brain Tumors” (1997 statistics). The ABTA notes that 
brain tumors are the second leading cause of cancer death in children under age fifteen. The source for statistics in brain cancer 
incidence in children and adults in 2003 is the American Cancer Society. The rise in childhood central nervous system tumors 
during the latter part of the twentieth century is documented in several sources; one of them is a September 2, 1998, press release 
from the National Cancer Institute. A written personal communication from Michele Carbone, May 31, 2002, also provided 
background on his criticisms of the two studies that tested old samples of American and British polio vaccines. 

Concerning some of the internal Lederle manufacturing processes, sources include a letter from R. J. Vallancourt, D.V.M, 
Manager, Biological Section, Lederle Laboratories, to Harry Meyer, M.D., Director of Bureau of Biologies, October 4, 1976 
(explaining that Lederle will begin to use monkeys from the Caribbean for vaccine production); and a written personal 
communication from Audrey Ashby, Director of Public Relations, Wyeth-Lederle Ayerst, to the authors, May 24, 1996 (referring 
to the company’s continued use of a special colony of African green monkeys, bred in the Caribbean specifically for oral polio 
vaccine production). The description of Lederle’s manufacturing process from Sabin’s master seed strain to working seed to final 
monopool was derived in part from “Declaration of Lynn Kelleher,” filed August 12, 2003, in Moreno v. American Home 
Products et al.. Superior Court of New Jersey Law Division, Bergen County, Docket No. BER-L-577-02. Another source is a 
Lederle document, “Final Report, Orimune Seed Program” authored by J. Brandt, Product and Process Improvement, December 



1978, which specifically references the SV40 neutralization of the Sabin strain material as the first step. A presentation by 
Lederle spokes-person, Bonnie Brock, at the 1997 NIH conference on SV40 is one source for the description of the company’s 
SV40 testing procedures (B. Brock, L. Kelleher, and B. Zlotnik, “Product Quality Control Testing for Oral Polio Vaccine,” 
Developments in Biological Standards 94: 217-219 [1998]). 

David Brown, “Polio Vaccine Change Is Urged to Cut Risk of Contracting Disease,” Washington Post, Oct. 19, 1995, p. A3; 
and Andrea Rock, “The Lethal Challengers of the Billion-Dollar Vaccine Business,” Money, Dec. 1996, pp. 148-163, both note 
that the only cases of polio occurring in the United States since the 1970s are those caused by the vaccine itself. See also 
“Vaccine Controversies,” CQ Researcher 10(28):641—672 (Aug. 25, 2000), which notes that the last case of wild polio in the 
entire Western Hemisphere occurred in Peru in August 1991. The Centers for Disease Control fact sheet "Polio Vaccine” (1997) 
also notes that oral polio vaccine causes one case of polio for every 2.4 million doses of vaccine. Problems with Sabin’s Type III 
strain appeared almost as soon as his vaccine began to be widely used in the United States. In the summer of 1962, Sabin’s Type 
III vaccine suffered its own mini-version of a Cutter incident when it was linked to paralysis in eleven vaccinees, at least 
according to official Public Health statistics. (See “Polio Shot Controversy,” Time, Sep. 28, 1962, p. 72.) Klein, Trial by Fury, p. 
149, says the number of paralysis cases probably caused by Sabin’s Type III vaccine was closer to sixty; Carter, Breakthrough, p. 
382, suggests the number may have been triple that. Whatever the actual number, there was sufficient reason for the Public 
Health Service to suspend use of Sabin’s Type III vaccine during the second half of 1962. Vaccinations resumed with Type III 
vaccine in December 1962. (“All Sabin Shots Get U.S. Approval,” New York Times, December 20, 1962, p. 8.) Internally, 
Lederle acknowledged the problems the Sabin Type III strain caused for vaccine it produced. For an example, see March 14, 

1979, memo cited in Documents, notes for this chapter. 

The FDA regulations concerning tests for screening for SV40 (and other viral contaminants) are found in the Code of Federal 
Regulations, 630.13 (b)(3), (4) and (7); and 630.18 (a)(5), (6) and (7). These explain the requirement to use two separate 
fourteen-day observation periods in tissue culture (primary culture and subculture, described in this chapter) as the mandated 
detection method for the presence of viral contaminants, including SV40, in polio vaccine. A review of the 1961 regulations 
when compared to updated versions published in 1973 and again in 1994 show that there has been no change in the detection 
method (light microscope) nor in the length of the tissue culture observation periods since the original 1961 regulations. 

Additional cases that have been filed against Lederle alleging SV40-caused disease or death from contaminated vaccine 
include: Moreno v. American Home Products et al., Superior Court of New Jersey Law Division, Bergen County, Docket No. 
BER-L-577-02 (Pfizer is listed as a codefendant in this suit); Gannon v. American Home Products et al., Superior Court of New 
Jersey Law Division, Bergen County, Docket No. BER-L-8470-01; Rivard v. American Home Products et al., Superior Court of 
New Jersey Law Division, Bergen County, Docket No. BER-L-3343-01. 

Public Chronology. The quote by Wyeth spokesperson Natalie de Vane denying any SV40 contamination of Lederle vaccine 
appeared in Mark Benjamin, "Polio Vaccine Might Have Carried Vims,” United Press International, Sep. 9, 2003. 

Congressional Hearings and Scientific Meetings. The following are referenced in the text:. 

Conference on Cell Cultures for Virus Vaccine Production, Nov. 6-7, 1967, National Institutes of Health, Bethesda, 
Maryland, NCI Monographs, No. 29, pp. 474^-75. This is the source of Murray’s statement that the Marburg scare has not 
resulted in a halt in vaccine production, but that, instead, there has been a switch back to rhesus monkey kidneys as substrate: 

A number of statements have been made at various times during the meeting which lead one to believe that there is an 
understanding that production of vaccines on monkey kidney has entirely come to a halt. This is not so. Vaccines are still 
being produced on rhesus and cynomolgus kidney cultures. 

Submitted testimony of Stanley Kops, Esq., before the Subcommittee on Wellness and Human Rights, Committee on 
Government Reform, U.S. House of Representatives, Sep. 10, 2003. (Note: The transcript of this hearing had not been published 
at the time of the preparation of this manuscript.) Documents that Kops introduced during his testimony were attached to his 
submitted testimony as exhibits. 

Testimony of William Egan, acting director, Office of Vaccine Research and Review, Center of Biologies Evaluation and 
Research, Food and Drag Administration before the Subcommittee on Wellness and Human Rights, Committee on Govenment 
Reform, U.S. House of Representatives, Nov. 13, 2003. (Note: The transcript of this hearing had not been published at the time of 
the preparation of this manuscript.) 

Documents. The following were referenced or relied upon for the text of this chapter: 

James L. Bittle, Lederle Laboratories, to Dr. I. S. Danielson, Lederle Laboratories, memo, Nov. 8, 1961. “Presence of SV40 
in Vaccine Lots.” This memo details that Murray has allowed three lots that were SV40-positive during tissue culture 
observations to pass. It also reports on SV40 contamination of African green monkey kidneys. A portion of the text follows: 

The following is a summary of the incidence of SV40 found at the PCB-2 level [subculture] of the fifteen lots released 
for clinical trial [3 lots listed: Lots 114, 216, and 317].... The decision by Dr. Murray to allow SV40 to be present at the 
PCB-2 level was the basis for allowing these lots to pass. Would we be wise in asking the NIH to allow us to substitute 
three new lots in place of those mentioned above?... I believe we should also consider a new emphasis on cercopithecus 
monkey [African green monkey] kidney for production purposes.... Our results indicate that SV40 is found in about 10% 
of the cercopithecus monkey kidneys harvested at Lederle. 



I. S. Danielson to S. Aiston (and other Lederle officials), memo, Nov. 21, 1961. This memo notes that DBS believes African 
green monkeys are contracting SV40 because of contact with rhesus monkeys during shipment. 

Roderick Murray, Director of Division of Biological Standards to Frances Bingham, Department Head, Biological Testing, 
Lederle Laboratories, Jan. 8, 1962. Murray lists the Lederle oral polio vaccine lots that are being included in its application (later 
approved) for oral polio vaccine. The three SV40-positive lots (114, 216, and 317) are among the fifteen lots listed. 

I. S. Danielson, Manager, Biological Production, Lederle Laboratories, to George Hottle, Division of Biological Standards, 
letter with attached report, Feb. 12, 1962. Report notes that, “during this period we were troubled with SV40 laboratory 
contamination” (p. 3) It also lists three poliovirus harvests that appeared to evidence the presence of SV40. The harvests were 
either retested (and deemed to have passed) or the presence of SV40 was ascribed to laboratory contamination. 

Albert Sabin to I. S. Danielson, Lederle Laboratories, Oct. 8, 1962, enclosed with five milliliters of Type III virus, used as 
seed for the large lots prepared for Sabin by Merck, Sharp and Dohme Research Laboratories in 1956. Relevant portion of letter: 

I should like to point out that this preparation was negative for SV40 in tests carried out by Dr. Hilleman and his 
associates, but he told me at the time the tests were made they were not observing the cultures for as long as they are now 
and he could not be certain that there may not be a trace of SV40 virus in this material. 

Roderick Murray, Director of Division of Biologies Standards, to Manufacturers of Poliomyelitis and Adenovirus Vaccines, 
memo, Jun. 4, 1964. “The DBS views with considerable concern ... [that manufacturers are] still submitting for release lots of 
vaccine ... inactivated prior to March 1963.” 

R. J. Vallancourt, Lederle Laboratories, to Mr. G. P. Bywater, Dr. F. E. Fontane, Mr. H. Perlmutter, Dr. P. J. Vasington, 
memo, Jan. 31, 1972. Memo details the extent of problems the company was having with simian cytomegalovirus (SCMV) 
contamination during vaccine production with African green monkeys: 

Cytomegalo virus (CMV) is a recent example of an adventitious agent which, although it exists in cell cultures, is not 
being tested for at this time. For a manufacturer, and especially a regulatory agency, to accept this situation can only be 
judged a dichotomy.... Nevertheless, the DBS will soon be pressured into issuing a test for this agent. Since one hundred 
percent of the monkeys are serologically positive (antibody) for CMV, no screening of monkeys prior to production can 
take place. We will not know which monkeys are suitable for production until kidneys are processed. Our data show that 
fifty per cent of today’s “clean” monkeys would be disqualified for production needs [if new DBS regulations were in 
effect], 

R. J. Vallancourt, Lederle Laboratories, to Mr. D. Carroll, Mr. H. Perlmutter, Lederle Laboratories, memo, Aug. 4, 1972. 
Further details on SCMV contamination problems: 

The Lederle Laboratories-Bureau of Biologies [former DBS, renamed in April 1972] cooperative CMV study has been 
completed. All eleven monkeys demonstrated the presence of CMV-like agents.... After discussion of the results of the 
collaborative study, we would have to acknowledge the facts as we have them; i.e., prolonged investigation indicates 100 
percent of the monkeys tested in the study to be contaminated with CMV.... [I]f this virus is as ubiquitous as the study 
seems to indicate, it is reasonable to assume that it has been present in our environment for at least as long as poliovirus 
vaccine has been produced. Therefore, all substrate used to this date conceivably has been “contaminated.” 

M. S. Cooper to Dr. Elkas, et al., Lederle Laboratories, memo, Dec. 27, 1977. Subject: Meeting at the Bureau of Biologies 
Held 12/21/77. “Dr. Meyer asked us to bear with them in their efforts to change regulations... 

S. S. Aiston (technical superintendent, polio operations) to W. P. Cekleniak, memo, Mar. 14, 1979. Subject: Orimune, 
Request for additional information for registration in Australia. This memo discusses the so-called Sabin Original strains 
provided by Albert Sabin to Merck. Memo notes that Lederle used a small amount of these strains to produce its working seeds, 
which were then used to produce oral polio vaccine. Memo also notes that Lederle has had considerable difficulty with the Type 
III Sabin strain because of recurring neurovirulence. Portion of the memo referred to in the text, states: 

It should be made clear that Lederle did not test the original Sabin seeds for extraneous agents or neurovirulence since 
only 50 ml or less of each seed were provided by Dr. Sabin. It was presumed that if progeny of these seeds proved to be 
free of extraneous agents and have satisfactory neurovirulence the parent seeds were satisfactory. 

“Detection of Adventitious Agents in Poliovirus Production Substrate, January 1970 through August 1983.” Internal Lederle 
Laboratories report. “A history of the examination of the poliovirus production control bottles and tissue culture safety tests 
results from the 14 day fluids therefrom was tabulated between January 1970 and August 1983.” Report states that kidney tissues 
from 2,239 African green monkeys were cultured for vaccine production during this time period and “962 monkeys or 43% were 
rejected during this period.” Thirty-eight percent of the rejections (367) were for SCMV, 1% (10) were rejected because of SV40. 

Deposition of Mary Ritchey, employee of American Cyanamid, parent company of Lederle, by Stanley Kops, April 13, 1998, 
in Graham et al. v. American Cyanamid. CV C2-94-423, United States District Court for the Southern District of Ohio, Eastern 
District. During deposition (pp. 12-16, 33-35, 38-42), Ritchey states there are no records of tests for SV40 for many of the 
original strains and working seeds used by Lederle during vaccine manufacture. 

Documents from Horwin v. American Home Products. Inc., Case No. CV-00-04523 WJR (Ex), United States District Court 



for the Central District of California, Western Division: Complaint; Letters from Michele Carbone, Oct. 27, 1999, and Dec. 3, 
1999, to Raphaele and Michael Horwin (detailing results of tests on medulloblastoma and cord blood); Declaration of Dr. John 
Lednicky, Aug. 25, 2002, and including expert opinion letter attached thereto, Apr. 22, 2002; Declaration of Bharat Jasani, Aug. 
26, 2002, and including expert opinion letter attached thereto, Aug. 25, 2002; Declaration of Adi F. Gazdar, M.D., Aug. 26, 2002, 
and including expert opinion letter attached thereto, Jul. 17, 2002; Supplemental Declaration of Dr. John Lednicky, Sep. 4, 2002; 
Transcript of Daubert Hearing, Feb. 11, 12, 14, 18, 19, 20, 21, 25, 27, 28, 2003; Tentative Ruling, May 8, 2003; Declaration of 
Stanley P. Kops, May 27, 2003; Plaintiffs’ Reply in Support of Motion to Amend Judgment Pursuant to Federal Rule 59(e), Jun. 
16, 2003; Plaintiffs’ Memorandum of Points and Authorities in Support of Motion for Relief from Final Judgment under FRCP, 
Rule 60(b) 2 & 3, Nov. 25, 2003. 

Exhibit 10, as attached to “Submitted testimony of Stanley P. Kops, Esquire: “Oral Presentation to the Subcommittee on 
Human Rights and Wellness of the Committee on Government Reform: ‘The SV40 Virus: Has Tainted Polio Vaccine Caused an 
Increase in Cancer?’” Sep. 10, 2003. Fourteen pages of documents that Kops presented to subcommittee show seven working 
seeds of Type I and Type II poliovirus were produced on rhesus monkey kidney tissues. 

Exhibit 11, as attached to “Submitted testimony of Stanley P. Kops, Esquire: “Oral Presentation to the Subcommittee on 
Human Rights and Wellness of the Committee on Government Reform: ‘The SV40 Virus: Has Tainted Polio Vaccine Caused an 
Increase in Cancer?”’ Sep. 10, 2003. A forty-nine-page document, entitled “Release Protocol” for Type II bulk monopool 2-2825. 
Kops said the protocol shows that a Type II monopool was produced on rhesus monkey kidney tissues and was also released for 
use. Protocol shows that kidneys from six different rhesus monkeys were used to produce the almost 227 liters of Type II 
poliovirus that comprised this monopool. 

Exhibit 13, as attached to “Submitted testimony of Stanley P. Kops, Esquire: “Oral Presentation to the Subcommittee on 
Human Rights and Wellness of the Committee on Government Reform: ‘The SV40 Virus: Has Tainted Polio Vaccine Caused an 
Increase in Cancer?”’ Sep. 10, 2003. Jan. 15, 1990 letter from the Lederle director of quality control to the FDA asking for 
pennission to release three monopools produced on rhesus monkey kidneys and representing “several million doses of trivalent 
oral polio vaccine.” 

Scientific Articles. The following were referenced or relied upon for the text in this chapter: 

Kops, S. “Oral Polio Vaccine and Human Cancer: A Reassessment of SV40 as a Contaminant Based upon Legal Documents.” 
Anticancer Research 20:4745-4750 (2000). 

Rizzo, P., Di Rcsta, I., Powers, A., Ratner, H., and Carbone, M. “Unique Strains of SV40 In Commercial Poliovaccines from 
1955 Not Readily Identifiable with Current Testing for SV40 Infection.” Cancer Research 59:6103-6108 (1999). Carbone’s 
tests on Ratner’s 1955 vials of vaccine showing SV40 in vials took nineteen days to grow out. 

Sangar, D., et al. “Examination of Poliovirus Vaccine Preparations for SV40 Sequences.” Biologicals 27(1): 1-10 (March 1999). 
This is the British study on old samples of British oral polio vaccine. Carbone states that the conclusion by the authors that 
there were no SV40 sequences in the lots they tested is not supported by their results and that some of the samples appear to 
have contained SV40. 

Sierra-Honigmann, A., and Krause, P. R. “Live Oral Poliovirus Vaccines Do Not Contain Detectable SV40 DNA.” Biologicals 
28(1): 1-4 (March 2000). This is the FDA study that found no SV40 in old samples of oral polio vaccine released in the 
United States. Carbone criticizes the methodology of this study as inadequate to detect SV40 if it were present in the 
samples. 

Sierra-Honigmann, A., and Krause, P. R. “Live Oral Poliovirus Vaccines and Simian Cytomegalovirus.” Biologicals 30:167-174 
(2002). PCR survey by FDA of old samples of oral polio vaccine finds SCMV DNA in three lots tested (one from 1972, two 
from 1976). All post-1980 lots tested were negative. 


CONCLUSION 

Interviews. Jonathan Allan, University of Texas Southwest, Foundation for Biomedical Research, Apr. 18, 1996; Ronald 
Kennedy, Sep. 9, 2000; Hilary Koprowski, Feb. 15, 2001; Barbara Loe Fisher, Sep. 9, 2000; Jan. 19, 2002. 

General Background. Koprowski’s work in developing plant-based vaccines was obtained from our interview with him, as well 
as the following: H. Koprowski, and V. Yusibov, “The Green Revolution: Plants as Heterologous Expression Vectors,” Vaccine 
19:2375-2741 (2001); "Breaking Ground for a Healthier Tomorrow: Using Plants to Make Safer, More Economical Vaccines 
and Therapeutic Products,” publicity pamphlet of the BioTechnology Foundation, Inc., BioTechnology Laboratories at Thomas 
Jefferson University, Philadelphia, Pa.; and “Plant-Based Vaccines Show Promise Against Infections Diseases,” American 
Medical Association media advisory, Oct. 4, 2001. 

Sources for the discussion of the rise of the consumers choice movement in relation to vaccines and some of its concerns 
include the interviews with Barbara Loe Fisher, listed above, as well as the following: Harris L. Coulter and Barbara Loe Fisher, 
A Shot in the Dark (Orlando, Fla.: Harcourt Brace Jovanovich, 1985); and Barbara Loe Fisher, “Shots in the Dark,” The Next City 
(summer 1999). Fisher is the president and cofounder of the National Vaccine Information Center, a Vienna, Va., consumer 
organization promoting vaccine safety. In both her book and the magazine story, Fisher reviews a number of vaccine safety 
issues. She also examines vaccination as a public policy question from the standpoint of the Nuremberg Code, which states that 



the advancement of science (in this case, disease eradication through vaccination) should never take precedence over individual 
inviolability (in this case, the right of the individual to determine what medical intervention he or she receives). Fisher is a former 
member of the FDA Vaccines and Related Biological Products Advisory Committee and of the National Academy of Science’s 
Institute of Medicine Vaccine Safety Forum. 

Information concerning the use of thimerosal in vaccines and the federal government’s response to it was obtained from 
several sources, including “Thimerosal in Vaccines,” fact sheet from the Center for Biologicals Evaluation and Research 
(CBER), Food and Drug Administration, as posted on CBER Web site. See also “Vaccine Controversies,” CQ Researcher, Aug. 
25, 2000, 10(28):641-672, which reports on this issue. 

Concerning viral contamination of vaccine substrates, see Nicholas Wade, "Division of Biologies Standards: Scientific 
Management Questioned,” Science 175:966-970 (Mar. 3, 1972) (virus-like particles in duck eggs used to produce rubella 
vaccine); Nicholas Wade, “Division of Biologies Standards: The Boat That Never Rocked,” Science 175:1225-1229 (Mar. 17, 
1972) (discovery of herpes virus in the dog kidney cell substrate that the DBS proposed to use for the production of rubella 
vaccine); Gina Kolata, "Phage in Live Virus Vaccines: Are They Harmful to People?” Science 187:522-523 (Feb. 14, 1975) (a 
report on FDA determination that “all live virus vaccines” grown in tissue culture “are grossly contaminated with phage [viruses 
that infect bacteria].” The viruses, Kolata reports, are a common contaminant of the fetal bovine growth serum used to provide 
“growth factors” for culture medium.). For more modern examples, see letter from Stuart L. Nightingale, M.D., Associate 
Commissioner for Health Affairs, Food and Drug Administration, Jan. 4, 1996: "Dear Colleague, The purpose of this letter is to 
alert you and members of your organization to the significance of a recent scientific development.... Investigators from several 
institutions have found extremely low levels of a reverse transcriptase (Rtase) activity in several viral vaccines, including measles 
and mumps vaccines, produced in chicken cells.” Nightingale notes “articles about this finding have begun to appear in U.S. 
newspapers.” (Note: Readers who wish to learn more about safety issues related to vaccines including additives and substrates 
used in the manufacture of vaccines may wish to refer to a “Consumers Guide to Vaccines” and other informational materials and 
resources produced by the National Vaccine Information Center (http://www.nvic.org). 

Concerning the business aspects of vaccines and the special protections pharmaceutical companies have lobbied for in recent 
years, see “Vaccines Seen a $10 Billion Market by 2006,” Reuters, Jan. 7, 2003; Bob Herbert, “Whose Hands Are Dirty?” (op¬ 
ed), New York Times, Nov. 25, 2002, which describes the inclusion of a provision in the bill creating the Department of 
Homeland Security that protected Eli Lilly and some other pharmaceuticals from lawsuits by parents who believe their children 
were harmed by thimerosal, the mercury-based preservative used in some vaccines; Sheryl Gay Stolberg, "Republicans Press for 
Bill to Shield Vaccine Makers from Suits” New York Times, Apr. 9, 2003, describes efforts to resurrect the legislation that 
protected Eli Lilly and other pharmaceuticals that manufacture vaccine additives, after it was repealed following its passage in the 
Department of Homeland Security bill. 

Concerning allegations of conflicts of interests on the part of some scientists who have advisory roles on vaccine policy, see 
“FDA Advisors Tied to Industry,” USA Today, Oct. 25, 2000, page 1. (“More than half of the experts hired to advise the 
government on the safety and effectiveness of medicine have financial relationships with the pharmaceutical companies that will 
be helped or hurt by their decisions, a USA Today study found.”) In this regard, Mark Benjamin, “The Vaccine Conflict,” United 
Press International, Jul. 20, 2003, focuses on the industry connections of some members and former members of the Centers for 
Disease Control Advisory Committee on Immunization Practices (ACIP), which decides which vaccines to recommend for 
universal use. The UPI article examines the committee’s decision to recommend the vaccine Rotashield, developed to prevent 
infant diarrhea caused by the rotavirus. Four out of eight committee members who voted to approve guidelines for the rotavirus 
vaccine in June 1998 had financial ties to pharmaceutical companies that were developing different versions of the vaccine, 
according to a House Government Reform Committee August 2001 report. The vaccine was recalled after reports that it caused 
the intestines of some children to fold in on themselves; 8 children died and 232 were hospitalized, according to the CDC’s 
public database. Members of the CDC advisory committee deny that their financial ties to vaccine manufacturers influence their 
decisions: “I am probably just the kind of person you are talking about,” Paul Offit, chief of infectious diseases at the Children’s 
Hospital of Philadelphia, and former committee member, told UPI. At the time he voted in favor of recommending the vaccine, 
he shared a patent for another rotavirus vaccine. Merck has funded Offit’s research for thirteen years. “I am a co-holder of a 
patent for a [rotavirus] vaccine. If this vaccine were to become a routinely recommended vaccine, I would make money off of 
that,” Offit said. “When I review safety data, am I biased? That answer is really easy: absolutely not.... Is there an unholy 
alliance between the people who make recommendations about vaccines and the vaccine manufacturers? The answer is no.” 

The UPI article also reports on other examples of possible conflicts of interest by ACIP members, including that of Sam Katz, 
who was chairman of the advisory committee in 1991 when it recommended that all infants receive the hepatitis B vaccine. Katz 
developed a measles vaccine now manufactured by Merck, which also manufactures a hepatitis B vaccine; he was a paid 
consultant for Merck, Wyeth, and “most major vaccine manufacturers,” according to the article, but denies any conflict of 
interest. (Note: Katz was on the 1971 American Academy of Pediatrics committee lobbied by Lederle to not recommend Pfizer’s 
Diplovax over the Lederle’s oral polio vaccine, Orimune. According to a Nov. 29, 1971, Lederle internal memo, Katz agreed that 
that AAP would not recommend Pfizer vaccine, but instead would merely let doctors know an alternative to Lederle’s was 
available. See notes to chapter 10.) In another example reported by UPI, Neal Halsey, director of the division of disease control at 
Johns Hopkins University, also advised the CDC committee during the 1990s. The UPI story reveals that Halsey was receiving 
money from vaccine manufacturers for other activities at the same time he was advising the CDC. The CDC says that in October 
2002, it adopted new guidelines designed to preclude people with conflicts such as those described by the UPI from sitting on the 
advisory committee. 


Appendix A 


Association of SV40 with Human Disease 


This appendix lists in chronological order studies related to SV40 and human disease published between 1972 and fall 2003. For 
reference purposes, it is divided into categories: 

Studies Associating SV40 with Human Tumors and Human Disease 
Studies That Failed to Associate SV40 with Human Tumors or Human Disease 
The Multilaboratory Study Organized by Howard Strickler and James Goedert 
Early Epidemiological Studies 

Serological and Epidemiological Studies Produced by or under the Auspices of the Viral Epidemiology Branch Failing to 
Associate SV40 with Human Tumors or Human Disease 
Other Related Studies and Reviews That Support Association ofSV40 with Human Disease 

STUDIES ASSOCIATING SV40 WITH HUMAN TUMORS AND HUMAN DISEASE (INCLUDES POSITIVE 

SEROLOGICAL STUDIES) (89) 

Weiner, L. P., et al. “Isolation of Virus Related to SV40 from Patients with Progressive Multifocal Leukoencephalopathy.” New 
England Journal of Medicine 286(8): 385—389 (Feb. 24, 1972). 

Weiner, L. P., et al. “Further Studies of a Simian Virus 40-Like Virus Isolated from Human Brain,” Journal of Virology 10:147— 
149 (1972). 

Sack, G. H. et al. “The Nucleic Acid of an SV40-Like Virus Isolated from a Patient with Progressive Multifocal 
Leukoencephalopathy.” Virology 51:345-350 (1973). 

Santoli, D., et al. “Establishment of Continuous Multiple Sclerosis Brain Cultures after Transformation with PML-SV40 Virus.” 

Journal of the Neurological Sciences, 24:385-390 (1975). 

Soriano, F., Shelburne, C. E., and Gokeen, M. “Simian Virus 40 in a Human Cancer.” Nature 249:421-424 (1974). 

Weiss, A. F., et al. “Simian Virus 40-Rclated Antigens in Three Human Meningiomas with Defined Chromosome Loss.” 

Proceedings of the National Academy of Sciences, USA 72(2): 609-613 (1975). 

Brandner, G., et al. “Isolation of Simian Virus 40 from a Newborn Child.” Journal of Clinical Microbiology 5(2):250-252 
(1977). 

Tabuchi, K., et al. “Screening of Human Brain Tumors for SV40-related T Antigen.” International Journal of Cancer 21:12-17 
(1978). 

Meinke, W., Goldstein, D. A., and Smith, R. A. “Simian Virus 40-Rclated DNA Sequences in a Human Brain Tumor.” 
Neurology 29:1590-4 (1979). 

Scherneck, S., et al. “Isolation of a SV40-like Papovavirus from a Human Glioblastoma.” International Journal of Cancer 
24:523-531 (1979). 

Krieg, P., et al. “Episomal Simian Virus 40 Genomes in Human Brain Tumors.” Proceedings of the National Academy of 
Sciences, USA 78: 6446-6450(1981). 

Scherneck, S., et al. “Isolation of a SV-40-Like Virus from a Patient with Progressive Multifocal Leukoencephalopathy.” Acta 
Virologie 25(4): 191—198 (1981). 

Ibelgaufts, H., and Jones, K. W. “Papovavirus-Related RNA Sequences in Human Neurogenic Tumors.” Acta Neuropathologica 
56:118-122(1982). 

Stoian, M., et al. “Investigations on the Presence of Papovavirus in Certain Fonns of Human Cancer. Note 2. Brain Tumors.” 

Revue Roumaine de Medicine-Virologie 35:127-132 (1984). 

Krieg, P., and Scherer, G. “Cloning of SV40 Genomes from Human Brain Tumors.” Virology 138:336-340 (1984). 



de Fromentel, C., et al. “Epithelial HBL-100 Cell Line Derived from Milk of an Apparently Healthy Woman Harbours SV40 
Genetic Information "Experimental Cell Research 160: 83-94 (1985). 

Bravo, M. P., et al. “Antibodies to Simian Vacuolating Virus 40 in Bladder Cancer Patients.” Urologica Internationalis 
42(6):427-430 (1987). 

Bravo, M. P„ and Del Rey-Calero, J. “Association between the Occurrence of Antibodies to Simian Vacuolating Virus and 
Bladder Cancer in Male Smokers.” Neoplasma 35(3): 285-288 (1988). 

Martin, J. D. “Regulatory Sequence of SV40 Variants Isolated from Patients with Progressive Multifocal Leukoencephalopathy.” 
Virus Research 14( 1 ):85—94 (1989). 

Geissler, E. “SV40 and Human Brain Tumors.” Melnick JL (ed ):Progress in Medical Virology (Basel, Karger), 37:211-222 
(1990). 

Bergsagel, D. J., Finegold, M. J., Butel, J. S., Kupsky, W. J., and Garcea, R. L. "DNA Sequences Similar to Those of Simian 
Virus 40 in Ependymomas and Choroid Plexus Tumors of Childhood.” New England Journal of Medicine 326:988-993 
(1992). 

Carbone, M., Pass, H. I., Rizzo, P., Marinetti, M., Di Muzio, M., Mew, D. J. Y., Levine, A. S., and Procopio, A. “Simian Virus 
40-Like DNA Sequences in Human Pleural Mesothelioma.” Oncogene 9:1781-1790 (1994). 

Lednicky, J. A., Garcea, R. L., Bergsagel, D. J., and Butel, J. S. “Natural Simian Virus 40 Strains Are Present in Human Choroid 
Plexus and Ependymoma Tumors.” Virology’. 212:710-717 (1995). 

Pepper, C., Jasani, B., Navabi, H., Wynford-Thomas, D., and Gibbs, A. R. “Simian Virus 40 Large T Antigen (SV40LTAg) 
Primer Specific DNA Amplification in Human Pleural Mesothelioma Tissue.” Thorax 51:1071-1076 (1996). 

Carbone, M., Rizzo, P., Procopio, A., Giuliano, M., Pass, H. I., Gebhardt, M. C., Mangham, C., et al. “SV40-Like Sequences in 
Human Bone Tumors.” Oncogene 13:527-535 (1996). 

Martini, F., Iaccheri, L., Lazzarin, L., Carinci, P., Corallini, A., Gerosa, M., et al. “SV40 Early Region and Large T Antigen in 
Human Brain Tumors, Peripheral Blood Cells, and Sperm Fluids from Healthy Individuals.” Cancer Research 56:4820- 
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Appendix B 


Correspondence Between Bernice Eddy, Joseph Smadel, and 
Roderick Murray (Chapters 6 and 7) 


As described in the text for these chapters, Bernice Eddy was a career government researcher at the Division of Biologies 
Standards who first discovered that some unknown substance in the rhesus monkey kidney substrates used to produce polio 
vaccine caused cancer when injected into hamsters. When she brought this finding to the attention of her immediate superior, 
Joseph Smadel, he dismissed her hamster tumors as “lumps” and refused to take her research seriously. When she decided to 
announce her findings to the broader scientific world outside of the NIH, Smadel, with the support of DBS director Roderick 
Murray squelched her research, refused to let her speak publicly and deprived her of her laboratory. In 1960, researchers at Merck 
(Ben Sweet and Maurice Hilleman) announced the discovery of SV40. A year later, Eddy confirmed that SV40 and her rhesus 
monkey kidney substance were, indeed, one and the same. 

Following is a complete listing of the memos and correspondence between Bernice Eddy, Joseph Smadel, and Roderick 
Murray during 1960 and 1961, referred to in chapters 6 and 7, relating to these events. These documents are included in the 
exhibits accompanying the "Hearings before the Subcommittee on Executive Reorganization and Government Research of the 
Senate Committee on Government Operations, Consumer Safety Act of 1972.” Apr. 20-21, May 3-4, 1972 (Washington, D.C.: 
GPO, 1972). 

Eddy to Murray, memo, Apr. 7, 1960. Handwritten notes, dating from sometime after Jun. 14, 1961, state Eddy lost her 
laboratory after discovery of SV40. 

Eddy to Smadel, memo, Jul. 6, 1960. First notice to Smadel of Eddy’s discovery. In addition to informing Smadel of her 
hamster tumor experiments, Eddy states that she has heard about Hilleman and Sweet’s discovery of SV40 and is interested in 
trying to prove that what she has found and they have found are the same. 

Eddy to Smadel, memo, Aug 10, 1960. Eddy states she needs more laboratory space to conduct her vaccine control work. 

Smadel to Eddy, memo, Aug. 17, 1960. Smadel announces he intends to reduce Eddy’s laboratory space. 

Eddy to Smadel, memo, Aug. 18, 1960. Eddy responds to Smadel’s memo. 

Smadel to Eddy, memo, Oct. 24, 1960. Smadel memorializes the conversation in which he berates Eddy for speaking in 
public about her hamster tumor research. Memo announces Smadel’s restrictions on Eddy’s travel, publication, and research. 

Eddy to Smadel, memo, Oct. 31, 1960. Eddy asks forpennission to appear at scientific meeting. 

Smadel to Eddy, memo, Nov. 2, 1960. Smadel denies above request. 

Gilbert Dalldorf to Eddy, Nov. 2, 1960. Dalldorf was an outside researcher Eddy approached for help with Smadel. 

Abstract by Bernice Eddy of proposed scientific publication, submitted to Joseph Smadel, November 1960. Smadel’s 
handwritten notes rejecting publication of same dated Nov. 21, 1960, appear on the abstract. 

Eddy to Murray, Nov. 23, 1960. Eddy notes that Smadel is rejecting her manuscripts and causing delay in publication of her 
research. 

Eddy to Dalldorf, Nov. 28, 1960. Eddy writes that Smadel “is opposed to any tumor virus work, even the study on the tumors 
induced in hamsters with monkey kidney cell extracts” and that approval for her papers continues to be delayed. 

Eddy to Murray, memo, Dec. 1, 1960. Eddy says that the Medical Society of New York wishes to publish the lecture she gave 
before the New York Cancer Society on October 11, 1960. This was the lecture in which she publicly announced her hamster 
tumor experiments. The lecture was never published. 

Murray to Eddy, memo, Dec. 8, 1960. Murray states that any delay in DBS approval of publication of Eddy’s papers is “only 
[that which] is compatible with the preparation of papers of good quality.” 

Eddy to Smadel and Murray, memo, Jan. 7, 1961. “This is to let you know that Dr. Herald Cox has learned about this work 
[on cancer in hamsters after injections with monkey kidney tissue],..” 

Eddy to Smadel, memo, Jan. 24, 1961. Request by Eddy for publication of her original SV40 paper; her handwritten notes on 
the memo state that Smadel rejected her submission in February 1961. 

Eddy to Dalldorf, Jan. 30, 1961. Eddy writes that “Dr. Smadel is holding up my paper on the monkey kidney tumor agent,” 
and that she has approached Murray about the matter and “he ask[ed] me to put up with the situation for a while. I do not know 



what he has in mind.” 

Murray to Eddy, memo, Feb. 16, 1961. Murray makes clear what he has in mind. He announces that Eddy is losing her lab 
and her current position as of Jul. 1, 1961. 

Eddy to Smadel and Murray, memo, Feb. 18, 1961. In her response, Eddy suggests that Smadel and Murray are “dictators” 
and that she wishes to keep her present position. 

Smadel to Eddy, memo, Feb. 28, 1961. Smadel reiterates that Eddy’s position will change and offers further details on her 
new position. 

Eddy to Smadel, memo, Mar. 3, 1961. Eddy expresses continued uninterest in new position. 

Smadel to Eddy, memo, Mar. 8, 1961. Further exchange on the issue. Smadel states that he will choose Eddy’s new lab 
assistants. 

Eddy to Murray, memo, Mar. 8, 1961. Eddy protests that she is being “forced to vacate my present position.” 

Eddy to Luther Terry, May 2, 1961. Eddy asks for appointment to see Terry, the U.S. surgeon general. “For reasons I am 
unable to understand, beginning with the first of this fiscal year, July 1, 1960,1 have encountered obstacles and restrictions that 
have interfered with my work and been most discouraging. Now more restrictions are in store for me beginning July 1, 1961...” 

Eddy to W. C. Workman, Smadel, and Murray, memo, May 16, 1961. “Since the vacuolating virus is known to be 
exceedingly stable...” 

Terry to Eddy, memo, May 22, 1961. In his reply to Eddy’s request for an appointment Terry says that she must first talk to 
NIH Director Dr. James Shannon. 

Smadel to Eddy, Jun. 6, 1961. Smadel rejects another Eddy scientific paper. 

Lawrence Kilham to Dr. Hundley, Surgeon General’s Office, Jun. 13, 1961. Kilham, a DBS colleague of Eddy’s, describes 
Smadel and Murray’s treatment of Eddy as “a somewhat Prussian-like attempt to hinder an outstanding scientist... ” 

Smadel to Eddy, memo, Jun. 14, 1961. Smadel states that the director of the NIH has approved her reassignment and that she 
is relieved of her present duties as of Jun. 30, 1961. She is being assigned much smaller laboratory facilities. 

Smadel to Eddy, Jun. 20, 1961. He repeats the message. 

Additional Notes: While researching this book, the authors discovered that Eddy had sent a manuscript of her original hamster 
study to Jonas Salk in the spring of 1961. In the files of Salk’s papers at the Mandeville Special Collections Library at the 
University of California San Diego, there is a response by Salk to Eddy, dated April 4, 1961: 

Dear Dr. Eddy, 

I am very pleased to have the pre-publication copy of your paper on “Tumors Induced In Hamsters by Injection of 
Rhesus Monkey Kidney Cell Extracts.” 

I donder [sic] if you have had any experiences with material that would correspond to fonnalinized vaccine and, 
also, how far you can dilute the kidney cell extract and still be able to induce the effects you have observed. 

Sincerely, 

Jonas E. Salk, M.D. 

Other than this copy of a letter to Eddy, an examination of Salk’s papers at the Mandeville Special Collections finds few 
references to the issue of extraneous viruses in his (or other) vaccines. 



Appendix C 


Documents and Articles Concerning the Discovery of SV40 in Salk’s 
and Sabin’s Vaccines (Chapters 8 and 9) 


Following are documents and further notes related to the discovery of SV40 in Salk’s and Sabin’s vaccines in early 1961 and the 
reactions to those discoveries. They are divided into three subcategories: Congressional Fiearings and Scientific Meetings, 
Documents from the Division of Biologies Standards, and Other Documents. 

CONGRESSIONAL HEARINGS AND SCIENTIFIC MEETINGS 

"Hearings before a Subcommittee of the Committee on Interstate and Foreign Commerce of the House of Representatives: 
Developments with respect to the manufacture of live polio virus vaccine and results of utilization of killed virus polio vaccine. 
March 16 and 17, 1961.” (Washington, D.C: GPO, 1961), pp. 118-119 (Roderick Murray testimony); pp. 250-251 (Albert Sabin 
testimony); pp. 278-308 (Jonas Salk testimony). Murray testified on March 16, 1961, to the effect that any SV40 in Salk’s 
vaccine was dead. The Lancet letter contradicting the scientific assumptions that underlay Murray’s testimony appeared in the 
March 18, 1961, issue. Whether Murray knew of the content of the letter on March 16 is difficult to say; Sabin clearly did. (See 
his testimony before same House subcommittee the following day as noted in the text of the book and notes.) Given the tight-knit 
world of polio vaccinologists at the time, it would be surprising that Murray was not privy to the British findings, while Sabin 
was. (It would also be uncharacteristic of Sabin to have kept such an important piece of news in his favor a secret from the very 
regulatory agency he was trying to persuade to license his vaccine.) If Murray did, in fact, know that Salk’s vaccine at times 
contained SV40 when he testified on March 16th, then he misled the House subcommittee when he reassured them that the 
vaccine currently in use in the United States was free of SV40. 

As for Salk, his silence on the issue before the subcommittee is puzzling. Sabin, who had immediately preceded him before 
the subcommittee that day, had just skewered the biggest advantage Salk’s vaccine supposedly had over Sabin’s: viral 
contaminants, such as SV40, had always been presumed to be dead in Salk’s inactivated vaccine, while they would be very much 
alive in his rival’s live vaccine. Sabin had just admitted to this shortcoming concerning his own vaccine during his testimony, but 
was insisting to the Subcommittee that live SV40 in Salk’s vaccine was infectious to humans, while the same live SV40 in his 
oral vaccine would not multiply in humans—and was therefore of little consequence. Salk’s refusal to rebut Sabin on this point 
suggests either he was poorly informed on this issue (even though SV40 had become a preoccupation for every Salk vaccine 
manufacturer and vaccine regulator) or he simply found the issue as inconsequential as some of his peers suggest. 

"Hearings before a Subcommittee of the Committee on Interstate and Foreign Commerce of the House of Representatives: 
Developments with respect to the manufacture of live polio virus vaccine and results of utilization of killed virus polio vaccine. 
March 16 and 17, 1961.” (Washington, D.C.: GPO, 1961), p. 311. Hilary Koprowski’s unsolicited letter to the subcommittee 
concerning the dangers of using monkey kidneys as a vaccine substrate. Relevant portions follow: 

[T]he Division of Biologies Standards continues to insist that the production of live poliovirus vaccine be in monkey 
kidney tissue culture. As monkey kidney tissue culture is host to innumerable simian viruses, the number found varying 
in relation to the amount of work expended to find them, the problem presented to the manufacturer is considerable, if 
not almost insuperable. He is faced with the prospect of having to discard most of his manufacturing lots of vaccine. This 
will inevitably raise the cost of the vaccine, and as our technical methods improve, we may find fewer and fewer lots of 
vaccines which can be called free of simian viruses. We believe that it would be sounder scientifically to switch to human 
cell strains for the production of live poliovirus vaccine. 

DOCUMENTS FROM THE DIVISION OF BIOLOGICS STANDARDS AND THE TECHNICAL COMMITTEE 

Roderick Murray, Director of Biologies Standards to Manufacturers of Poliomyelitis Vaccine and of Adenovirus Vaccine, memo, 
Apr. 10, 1961. Notice to manufacturers of DBS concern about SV40 contamination of Salk vaccine. Partial text follows: 



In the March 18 issue of The Lancet, there appeared a letter ... strongly suggesting that live vacuolating agent was 
probably present in inactivated poliomyelitis vaccine ... Since vacuolating virus (SV40) does not ordinarily produce 
cytopathogenic changes in Macaca [rhesus monkey] kidney cell cultures, safety tests as now carried out ... can not be 
considered adequate ... for detecting small amounts of this virus if it were present in the vaccine ... [T]his Division 
proposes that Cercopithecus [African green monkey] kidney cell cultures be added to the test system.... It is proposed 
that this procedure be initiated at the earliest possible date.... Appropriate revision of the Regulations is under 
consideration. 

Roderick Murray to Manufacturers of Poliomyelitis Vaccine and of Adenovirus Vaccine, memo, May 5, 1961. Murray reports 
the results of Paul Gerber’s tests on Salk vaccine samples and urges that “every effort should be made to institute a program of 
testing to insure that vaccine reaching the market is free of simian agents.” He adds that the results of Gerber’s tests “indicate that 
substantial amounts of SV40 were present in the [Salk vaccine] samples which were positive.” 

"Report of the Technical Committee on Poliomyelitis Vaccine: Presence of Vacuolating Agent in Poliomyelitis Vaccine,” 
May 18, 1961. This is the decision by the Technical Committee to not recall contaminated vaccine or change vaccination policy 
in response to the discovery of SV40 in Salk’s vaccine. Of interest concerning this first report by the Technical Committee on 
SV40 was its assertion that “steps have been taken to insure that future vaccines will be free of this agent [SV40].” As of May 18, 
1961, Murray and the DBS had done nothing more than urge manufacturers to test more thoroughly for the presence of SV40. 
There were still no changes to vaccine manufacturing regulations, nor had any been proposed by Murray. 

Roderick Murray to Manufacturers of Poliomyelitis Vaccine and of Adenovirus Vaccine, memo May 20, 1961. To this memo, 
Murray attached the Technical Committee’s report of May 18. He also makes it clear that there will be no recall of contaminated 
stocks of vaccine: “It will be noted that the report does not visualize the withdrawal of lots from the market, but it does 
recommend that poliomyelitis vaccine distributed in the future should be free of this agent. The orderly implementation of this 
latter recommendation can only be accomplished after information concerning the magnitude of the problem is available. We 
hope it will be possible to accomplish this within the next week or so.” 

"Report of the Technical Committee on Poliomyelitis Vaccine: Presence of Vacuolating Agent in Poliomyelitis Vaccine,” 
Jun. 20, 1961. This is the meeting during which the Technical Committee rejected Hilleman’s appeal to suspend vaccine 
production and withdraw contaminated vaccines. Five of the six members of the Technical Committee members present at this 
crucial meeting had a strong connection to Salk’s vaccine: David Bodian’s connection extended back to at least 1954 when he 
played a key scientific advisory role during the Salk field trials. The connection to the Salk vaccine of four Technical Committee 
members in attendance that day—Joseph Smadel, Roderick Murray, Thomas Francis, and Jonas Salk—is well documented both 
in this book and in the other sources cited herein. The sixth member present that day, Richard Shope, had authored an editorial 
the previous year (“Koch’s Postulates and a Viral Cause of Human Cancer,” Cancer Research 20(8): 1119-1120, 1960), in which 
he strongly suggested that those who were seeking to connect viruses to cancer had little or no basis to do so—indicating that he 
had little predisposition to believe any contaminating virus present in Salk’s vaccine was dangerous. 

Roderick Murray to Manufacturers of Poliomyelitis Vaccine and of Adenovirus Vaccine, memo, Jun. 30, 1961. Murray tells 
manufacturers that as of Aug. 1, 1961, they must report the results of tests for presence of SV40 on vaccine lots, but does not 
attach the Jun. 20, 1961 Technical Committee report or inform them of Hilleman’s presentation to the committee concerning 
Anthony Girardi’s hamster tumor experiments. “Statement on Monkey Viruses in Relation to Salk Vaccine,” Division of 
Biologies Standards (DBS), Jul. 7, 1961, and “Attachment: Background Information on SV40,” Jul. 7, 1961, appended to the 
statement of the same date. These are the DBS official public statements on SV40 and the Salk vaccine. Like the DBS statement, 
which failed to mention the Merck researchers (Anthony Girardi, Ben Sweet, and Maurice Hilleman) or their hamster tumor 
findings, the DBS’s attached “backgrounder” contains curious omissions. The document, which has a self-congratulatory tone, 
attributes the increase in SV40 knowledge between the summer of 1960 and the summer of 1961 to “experience ... principally 
contributed by investigators of the DBS” and fails to acknowledge the work of Sweet, Hilleman, Girardi, and Robert Hull. It also 
fails to credit Bernice Eddy, even though she made the initial discovery of the contaminant, or to recognize her efforts to get her 
superiors to take the SV40 threat seriously—something they had only done, finally, under duress. “The DBS,” the attachment 
adds, “has been geared up to do safety work on SV40.” Manufacturers, according to the DBS, now had to test for SV40 per the 
new DBS requirement to do so. But this was a change that Murray would not make binding until August 1, 1961. The attachment 
also states that manufacturers who, according to the DBS, had been slow to react to SV40 (certainly not the case at Hilleman’s 
Merck and Co.), were now being prodded by the DBS to get involved: “Following a period in which interest in SV40 lagged in 
the biological houses, there has been a flurry of activity created by the findings of the DBS regarding the presence of SV40 virus 
in killed poliomyelitis vaccine and adenovirus vaccine. It is to be anticipated that this interest and activity will expand.” 
Noticeably absent from the one-and-one-third-page recitation of DBS accomplishments with relation to SV40 was any mention 
that a major reason, perhaps the primary reason, for the manufacturers’ dilatory response up to that point had been the DBS’s 
own marked public complacency about the virus throughout 1960 and the first few months of 1961. 

Murray to Manufacturers of Poliomyelitis Vaccine and of Adenovirus Vaccine, memo, Aug. 6, 1962. Murray informs vaccine 
manufacturers of the DBS proposal to test poliovirus pools and prove them to be free of SV40 prior to the formaldehyde 
inactivation process. (This was as opposed to then-current requirement that tests for SV40 need only be perfonned on the final 
vaccine. Under regulations then in effect, the poliovirus pools could contain live SV40.) The regulation change would not 
become effective until March 1963, but Murray “hoped that each manufacturer will agree that it is in the public interest to 
institute such testing immediately rather than wait until this becomes an official requirement.” However, unless manufacturers 
had switched over to an SV40-free monkey, such as African greens, it would have been virtually impossible for their viral pools 
to be free of SV40 prior to inactivation in 1962. 



OTHER DOCUMENTS 


“Notes on Acceptance Criteria and Requirements for Live Poliovirus Vaccines,” submitted by Hilary Koprowski and Stanley 
Plotkin to Study Group on Requirements for Vaccine (Live, Attenuated Poliovirus), World Health Organization, Nov. 1, 1960, 
pp. 7-9. This document indicates that Koprowski had come to view use of monkey kidney tissues for vaccine production with 
considerable suspicion. Relevant portions follow: 

Rhesus monkey kidney cultures employed for production of poliovirus have been found to contain a number of viruses 
grouped under the name of simian agents and to all probability, all vaccine lots fed to millions of people around the 
world contained at least one of these agents in addition to the attenuated strains of poliovirus. 

Koprowski and Plotkin continue with a discussion that the ability of polyoma vims to cause tumors in animals other than its 
mouse host raises the possibility that a theoretical tumor virus like polyoma could contaminate monkey kidneys: 

The fact that fresh kidney cultures will be obtained from hundreds of thousands of monkeys increases the chance of 
including hypothetical tumor virus in the vaccine pool and makes the case even weaker for the use of such tissue. 

Editorial (unsigned). “Efficacy of Killed Poliomyelitis Vaccine,” Lancet, Mar. 11, 1961, pp. 545-546. The backdrop for this 
Lancet editorial was the increasingly public and bitter debate over whether the United States, Canada, the United Kingdom, and 
other western European nations should abandon Salk’s vaccine now that Sabin’s was available. As noted in chapter 7, Sabin 
supporters appeared to have had the upper hand in the dispute until the discovery of SV40, which, as this Lancet editorial 
assumed, contaminated Sabin’s, but not Salk’s vaccine. Relevant portion of the editorial follows: 

The discovery of the vacuolating virus in many seed lots of the [Sabin] vaccine raises doubts about its long-term safety. 
Exclusion of known contaminating viruses from the vaccine is extremely difficult, and there is an ever-present fear that 
unknown viruses may be incorporated. What little we know about tumor viruses suggests that it is unwise to use a 
possibly virus-contaminated living vaccine when there is an inactivated alternative. 

Letter to the editors, signed A. P. Goffe (Wellcome Research Laboratories, Beckenham, Kent), J. Hale, and P. S. Gardner 
(Public Health Laboratory, Newcastle upon Tyne), Lancet, Mar. 18, 1961, p. 612. This is the letter that rebutted the editorial that 
had appeared in the March 11 edition of the Lancet. Partial text of the letter follows: 

Sir—The annotation of March 11 mentioned the fact that the vacuolating virus had been found in many batches of 
attenuated [Sabin] vaccine. It failed to mention that no tests for the vacuolating virus were done on any batches of killed 
vaccine up to 1961 ... [Experiments at one of these laboratories (W.R.L.) show that the virus is resistant to 
formaldehyde.... It was therefore not surprising that a proportion of individuals who had received Salk vaccine in this 
country have antibodies to vacuolating virus.... There is, therefore an accumulating body of evidence that killed 
poliomyelitis vaccine in the past has contained vacuolating virus, probably in the living state.... One is left with the 
suspicion that vacuolating virus will not be the last agent to be discovered lurking “hitherto undetected” in monkey- 
kidney preparations. In this respect the attenuated vaccine seems to have ... advantages over the killed.... [T]he oral 
route uses the alimentary tract as a selective screen, as in the case of vacuolating virus, while subcutaneous injection 
carries the certainty of introducing directly into the tissue whatever is in the syringe. The last sentence of your annotation 
could in fact be rewritten. “What little we know about tumor viruses suggests that it is unwise to use a possibly virus- 
contaminated vaccine by injection when there is an oral alternative.” 

Interestingly, four months after the above letter was published in the Lancet, a study appeared in the British Medical Journal, 
which also found SV40 antibodies in the blood of children who had been injected with Salk vaccines. The authors (researchers at 
the British equivalent of the DBS), like the Lancet letter signers, could not detect antibodies to SV40 in Sabin vaccinees. 
(Magrath, D. I., Russel, K., Tobin, J.O’H., “Vacuolating Agent [Preliminary Communication],” British Medical Journal [July 29, 
1961]: 287-288.) But this second British study was not the final word on whether SV40 in an oral vaccine could multiply in 
humans. In addition to Joseph Melnick’s 1962 study (see notes, chapter 7), a study from the early 1960s proved that the virus did 
infect humans if taken orally. Hungarian researchers in 1964 published a study that followed 35 infants fed contaminated oral 
vaccine. Two weeks later, a third of the infants were excreting SV40 in their stools. (Horvath, B. L., and Fomosi, F, “Excretion of 
SV40 Virus after Oral Administration of Contaminated Vaccine,” Acta Microbiologica Academiae Scientarium Hungaricae 
11:271-275 [1964]). Russians exposed to SV40 in Sabin’s vaccine also developed antibodies to the virus (see chapter 9 and 
notes), again suggesting the virus, when present in an oral vaccine, was quite infectious. And, in 1968, the Lancet published a 
letter from three Italian researchers from Turin University who said that they had examined thirty hospitalized children under age 
ten, all of whom had been vaccinated with live polio vaccine prior to age two. Sixteen of the children had antibodies to SV40. 
(Letter to the editors, signed N. Nigro, L. Benso, M. R. Brunet, “Anti-SV40 Complement-Fixing Antibodies in Children’s 
Serum,” Lancet, 917 [1968]). 

Gerber, P., Hottle, G. A., and Grubbs, R. E. “Inactivation of Vacuolating Virus (SV40) by Formaldehyde.” Proceedings of the 
Society of Experimental Biology and Medicine 108:205-209 (October 1961). This was the Gerber experiment that proved 



SV40 was not always inactivated by formaldehyde. 

Girardi, A.J., et al. “Development of Tumors in Hamsters Inoculated in the Neonatal Period with Vacuolating Virus, SV40.” 
Proceedings of the Society of Experimental Biology and Medicine 109:649-660 (March 1962). When Hilleman presented the 
results of this experiment to the Technical Committee, the committee rejected Hilleman’s appeal to suspend production of 
Salk vaccine. One of the reasons the Technical Committee was not moved by Hilleman’s appeals appears to have been doubt 
whether the “substance” Eddy described in her original May 1961 paper in hamsters was the same as SV40. Any committee 
member or DBS bureaucrat who wished to resolve this ambiguity could have easily done so. Eddy began her experiments to 
test whether her “substance” and SV40 were one and the same in January 1961. By the time of Technical Committee’s 
second meeting on June 20, 1961, she had preliminary results available that, indeed, they were. 



Appendix D 


Memos and Correspondence Relating to Multi-Laboratory Study and 
Carbone-Pass Rapid Access to Intervention Development (RAID) 

Grant (Chapters 17 and 18) 


This appendix presents a summary of the documents relating to the events portrayed in chapters 17 and 18. As described in the 
text, there was a serious disagreement between the National Cancer Institute’s Viral Epidemiology Branch and two of the 
laboratories that participated in the multilaboratory study. The controversy stretched over three years and eventually 
encompassed a separate, but related incident concerning the denial of an NCI grant application by Pass and Carbone. These 
documents provide further background to those events. 

In the interest of brevity, writers identified in the text are not further identified. Other participants are identified by their 
professional position at first appearance. 

The authors collected these documents through requests under the Freedom of Information Act and from other sources. 

Strickler and Goedert to Lewis and Levine, May 8, 1997. The draft protocol for multilaboratory study to measure 
reproducibility of Simian Virus 40 PCR assays. 

Agenda for PCR Working Group meeting, Jul. 1, 1997. 

Lewis to the SV40-PCR Working Group, Oct. 8, 1997. The final draft of the summary of the July 1 meeting. 

Draft minutes of July 1, 1997 meeting, Jul. 10, 1997. 

Strickler to Fraumeni, memo, Jul. 11, 1997. Copied to James Goedert. Subject: A Multicenter Study of SV40 DNA PCR 
Assay Reproducibility. Strickler describes “conflicting reports” of SV40 in human tumors, and the “adversarial atmosphere 
which now divides the SV40 research community into two camps: individuals who believe that the detection of SV40 in human 
tissues is no longer in doubt and skeptics such as ourselves.” He summarizes FDA efforts to work with VEB. He notes the “very 
contentious meeting” held July 1, 1997. 

Carbone to Lewis, Aug. 5, 1997. Carbone offers his analysis of the goals of the study and whether protocol under discussion 
will reach them. He notes that if the goal of the study is to detennine whether PCR is a reliable technique for detecting SV40 in 
human tumors, then study must be redesigned and funding must be dramatically increased. 

Butel and Lednicky to Lewis, Aug. 6, 1997. They express concern about the size and cost of the study and inadequate 
funding. 

“Draft Number 2 of Summary of July 1, 1997, SV40-PCR Working Group Meeting,” September 23, 1997. 

Strickler to SV40 Working Group, memo, Oct. 2, 1997. He apologizes for delays in sending out the “final draft protocol” and 
states that decisions will be made about what specimens to use “shortly depending on the availability of specimens. We do not 
wish to delay this project any longer.” 

Carbone to Lewis, memo, Oct. 2, 1997. Copied to all members of Working Group, including Strickler. Carbone is critical of 
Strickler’s unilateral decision about the selection of specimens for the study. (“I do not understand the tone of this fax since the 
only job of Dr. Strickler was to provide appropriate specimens. If decisions need to be made, all the members of the panel must 
be consulted. Furthermore, you [Lewis] are the person who is coordinating this panel....”) 

Strickler to SV40 Working Group, memo, Oct. 2, 1997. He takes up the concerns mentioned in Carbone’s Oct. 2 memo. (“No 
one individual laboratory should be allowed to hold this important topic hostage.... A final protocol will be adopted soon and 
everyone will need to make their own decisions regarding participation.”) 

Strickler to Egan, memo, Oct. 16, 1997, concerning VEB’s control over the multilaboratory study. Strickler notes that “[a]s 
agreed last week with Dr. Kathryn Zoon, Director of OVRR-CBER at FDA, VEB remains in control of this investigation, with a 
clear mandate....”) 

Lewis to SV40 Working Group, Nov. 3, 1997. Lewis attaches “Draft 3a: Protocol to Measure the Reproducibility of Simian 
Virus 40 (SV40) PCR Assays,” 25 pages. Lewis explicitly notes that VEB (Strickler) has revised and drafted the final protocol 
and informs the group that VEB “is taking the lead in developing the study.” 

Carbone to Lewis, Nov. 9, 1997. Copied to Levine and Strickler. Of changes in the multilaboratory study, Carbone writes: 



The objects of the study have been changed without consulting the members of the panel.... The resources available are 
inadequate.... [T]he Viral Epidemiology Branch at the NCI is taking a leading role. This must be corrected because.... 

Dr. Strickler and collaborators are biased. This [has] emerged every time they have spoken about this issue.... 
Furthermore, before signatures of participation are required, it must be decided who is going to write the paper, and how 
many people will contribute to it.... 

Butel and Lednicky to Strickler, Nov. 20, 1997. On potential problems with the DNA extraction kit that Strickler’s 
commercial contractor has chosen, as well as other problems with the proposed protocol. Butel and Lednicky also assert that the 
proposed reimbursement for participants is inadequate: 

If the efficiency of low-molecular-weight recovery by the kit is poor, then episomal viral [SV40] DNA might be lost 
from many samples, damaging the study.... The study is still quite large.... Authorship issues are vague.... The proposed 
financial reimbursement ($15,000-$25,000 including indirect costs) is inadequate. We have calculated the actual cost of 
the study to us as $43,290.... Last, but not least, the opening paragraph of the protocol sets a distrustful and biased tone 
and should be rewritten.... 

Strickler to Carbone, Dec. 10, 1997. Copied to Rabson, Goedert, Egan, Lewis, and Levine: “We were disappointed to find 
your correspondence indicates that you will not be able to participate in the study without sufficient time to train a new technician 
(about 6 months) and without funding for 2-3 years....” 

Strickler to Pass, Dec. 10, 1997. Copied to Rabson, Goedert, Egan, Lewis, and Levine: “We were disappointed to find your 
correspondence indicates that you will not be able to participate in the study without extending the project up to 1-2 years and 
without $60,000-$80,000....” 

Strickler to All Study Participants, memo, Dec. 10, 1997. Strickler outlines further changes in the protocol and the addition of 
three more laboratories. (Note: Reimbursement offered to participating laboratories was increased; however, Carbone and Pass 
were not informed of this change in policy.) 

“A Protocol to Measure the Reproducibility of Simian Virus 40 (SV40) Polymerase Chain Reaction Assays, December 10, 
1997,” 28 pages, including tables. No changes had been made to the protocol in response to Carbone’s, Butel’s, and Lednicky’s 
criticisms. Section entitled "Report Preparation and Submission for Publication,” includes authorship protocol for multilaboratory 
study: 

All principal laboratory and clinical collaborators, in addition to the study organizers will be considered part of the 
"Publication Committee” unless they wish to defer. Draft versions of the manuscript will be submitted to this committee 
in preparation for publication. No data will be presented in any public forum or in written reports until the interpretation 
of the results is agreed to by all Committee members, with the important caveat that no one may block publication of this 
investigation. (Emphasis added.) 

Strickler to All Laboratory Collaborators and Study Coordinator, memo, Dec. 11, 1998. Subject: Results in the SV40 study. 

To our surprise, the “negative control” samples also gave positive signals in eight of nine laboratories, indicative of 
contamination with SV40 DNA before distribution.... It was learned that the processing laboratory had aliquoted samples 
from this first batch [of negative controls] immediately after aliquoting SV40 DNA positive control samples. Although 
the biosafety hood used had been cleared and laboratory persomiel reported changing gloves between samples, the hood 
was not re-sterilized with (ultraviolet) irradiation before aliquoting the negative control samples.... 

Attached is a memo to Strickler from Mark Consentino, Biotech Research Laboratories, Dec. 10, 1998, on his company’s 
contamination of the negative control samples. 

Shah to Strickler, e-mail, Dec. 17, 1998, 4:38 P.M. Subject: “SV40 of course.” Shah provides Strickler with advice on DNA 
extraction question. He states that the DNA extraction kit being used by the commercial contractor, which Butel and Lednicky 
have criticized, “is unlikely to cause problems.” 

Strickler to Shah, e-mail, Dec. 17, 1998, 4:40 P.M. Copied to Goedert. Subject: “SV40 of course.” Strickler signals that he is 
willing to reexamine the sensitivity of the DNA extraction kit. “Thanks for looking into this. I will review with Jim [Goedert], 
My own opinion is, why live with even the slightest uncertainty. Let’s examine five or 10 samples and be done with it.” 

Strickler to the SV40 Working Group, memo, January 20, 1999. Subject: Comments Regarding the Draft SV40 Manuscript. 
Strickler provides his new address at Albert Einstein College of Medicine and requests detailed comments on draft manuscript by 
Jan. 29, 1999. 

Strickler to All SV40 Working Group Collaborators, memo, Feb. 22, 1999. Subject: Responses to Comments Regarding the 
SV40 Manuscript. “The current manuscript was drafted with the intention of submitting it to Cancer Research .” This memo 
includes specific comments made by participating laboratories in response to the draft manuscript circulated by Strickler and is 
followed by his response. One is the concern of Butel and Lednicky about Shah’s sudden improvement in DNA detection. 
Strickler writes in response: 


Keerti explains that they were disappointed in the sensitivity of their results during pretrial testing ... which was [less 
sensitive] than in previous testing and took steps to make improvements ... before the investigation began. They 
conducted repeat testing of some of the specimens when it was necessary. 



Egan to Stridden Feb. 25, 1999. Egan critiques draft manuscript for implying “unintentionally” that the positive results that 
have been reported are due to laboratory contamination. (See text, chapter 18.) Egan outlines alternative hypotheses (to 
laboratory contamination) that could explain the presence of SV40 in human tumors and suggests that Strickler is not properly 
interpreting the epidemiological studies to date: 

These [epidemiological] studies do not demonstrate that SV40 is not causally linked to human cancers. We might well 
imagine that SV40 is linked to human cancers and that the vaccine recipients either (1) did not get a sufficiently large 
dose to cause an increase in tumor rate or (2) that they were “inadvertently vaccinated” against SV40 [by receiving dead 
SV40 in the vaccine] or (3) that there was a mixed effect wherein some of the cohorts were adversely affected by the 
SV40 (got a large dose or were immune compromised) some of the cohorts were protected (vaccinated) and some were 
completely unaffected (got no SV40, or only a tiny dose, in the polio vaccine). As with many cancers, there are co¬ 
factors (e.g. asbestos) ... I personally think that the evidence for the presence of SV40 in these tumors is reasonably 
good; the role of SV40 in [causing them], however, is uncertain. 

Egan states that the results of the study “point ... to [a] need to look more carefully at DNA extraction methods and 
techniques.” 

Strickler to Egan, Mar. 8, 1999. Ele responds to Egan’s critique of the SV40 manuscript. Strickler largely rejects Egan’s 
critique. (See text, chapter 18.) 

Jasani to Strickler, Mar. 16, 1999. Concerning the draft manuscript. Jasani, like Butel and Lednicky, does not believe the 
DNA extraction kit used was adequate and, therefore, SV40 DNA was not properly extracted from the mesothelioma samples. 

Butel and Lednicky to Strickler, Mar. 24, 1999. They address Strickler’s response to the study participants’ comments on the 
manuscript. (“Our major disagreement with the draft manuscript...” See text, chapter 18). They note that they do not feel their 
concerns about the weaknesses in the study’s protocol have been addressed. In their six-page letter, they discuss ten areas of 
concern about the study. Paramount are the SV40 DNA extraction problems and their concerns about Keerti Shah’s positive 
controls as reported in Strickler’s draft manuscript: “How would they [Shah] know which samples should be retested until a 
positive result was obtained? We think sensitivity, reproducibility and reliability cannot be measured from this laboratory’s test 
results.” Butel and Lednicky also dispute Strickler’s assertion that the relationship between human papilloma virus and cervical 
carcinoma is the appropriate model for understanding how SV40 causes human tumors: 

[I]t is ... like comparing apples and oranges. Because of the differing biologies of the two groups of viruses, there will 
usually be more viral DNA in HPV-associated cervical cancers than in (SV40) associated tumors.... In addition, 
numerous studies have documented that whereas SV40 T-antigen may be required for early events leading to tumor 
formation, tumor progression can evolve to the point that the T-antigen gene may no longer be required for 
transfonnation and may be lost from some cells. Hence, an advanced tumor might contain less than one T-antigen gene 
copy per tumor cell. 

(Note: The importance of this distinction is that in SV40-related tumors, much less virus may be present than in HPV-related 
ones. Therefore, if the DNA extraction kit was insensitive, it could have easily failed to extract SV40 DNA present in the 
tumors.) Butel and Lednicky also take exception to Strickler’s attempt in his draft conclusions to suggest that one negative study 
disproves the association of SV40 with tumors.) 

Strickler to All SV40 Working Group Collaborators, memo, Apr. 13, 1999. Subject: SV40 Manuscript. Strickler apologizes 
for his “paraphrasing” of Shah’s technique and includes a letter from Shah explaining his positive control testing procedure 
(below). He also responds to concerns concerning DNA extraction. He promises to undertake an experiment to “demonstrate that 
the DNA extraction method does not somehow preferentially lose SV40 DNA....” He proposes using Shah’s lab and 
Sugarbaker’s lab to conduct the experiment. 

Shah to Strickler, Mar. 31, 1999. “Re: Comment 4 in Dr. Butel’s letter to you on March 24, 1999.” Shah responds to concerns 
by Butel and Lednicky that he tested positive control specimens in advance of the study and then readjusted his protocol when the 
positive controls tested negative in his laboratory. Shah indicates a reluctance to provide much detail on the matter: 

In our study design, each laboratory was to provide its final result in the way described in the protocol. All of us have 
done that. I am not sure that there is any point in any of us going into great details about the tests in the individual 
laboratories. 

Butel and Lednicky, to Strickler, Apr. 21, 1999. They raise concerns about the experiment proposed by Strickler that will 
demonstrate the effectiveness of the DNA extraction kit. They point out that the experiment as proposed will not prove whether 
the kit can detect small amounts of SV40: “The experiment is meaningless, as it will be unable to provide any useful infonnation 
about what happens to low copy numbers of episomal viral genomes during the DNA extraction process... 

Jasani and Gibbs to Strickler, Apr. 28, 1999. They write about the SV40 manuscript. “We hasten to add that Janet Butel, John 
Lednicky and our group in Cardiff are all very puzzled and extremely disappointed by the continued inadequacy of your 
responses to the criticism offered by us regarding some of the fundamental flaws in the above study.” Jasani and Gibbs criticize 
the organization of the study and state that despite representations that the FDA’s Andrew Lewis would direct the study, 

this entire study has been directed by you on a “mail order” basis with you reserving to yourself the absolute final right to 
decide every aspect of this study.... Interestingly, the laboratories you unilaterally chose to replace Carbone and Pass 
have been most passive throughout the scientific commentary phase and have apparently, for the most part, decided to 



follow your lead without indicating any contrary thought process. 

Jasani and Gibbs note that several of the laboratories that have successfully identified SV40 DNA in human tumors have used 
techniques other than PCR to do so. These techniques include: Southern blot hybridization from total cellular DNA, SV40 mRNa 
by in situ hybridization, SV40 T-antigen by immunocytochemistry, and western blotting. 

These results obviously rule out any concern about PCR contamination.... If you really want to state, as you are trying to 
suggest in the manuscript, that SV40 is not present in mesotheliomas, and by inference in other human tumors ... we 
must have much stronger scientific evidence than provided in this study. 

Goedert to Jasani and Gibbs, May 26, 1999. Goedert responds to their letter to Howard Strickler, dated Apr. 28, 1999, copied 
to Strickler, Fraumeni, Alan Rabson, deputy director of the NCI, and Richard Klausner, director of the NCI. In this five-page 
response, Goedert denies any bias on his or Strickler’s part and states that he and Strickler have separated themselves from the 
compilation of the data. Goedert also writes to Jasani and Gibbs that “I believe you should personally apologize to Dr. Strickler 
for your April 28 letter.” 

Strickler to Goedert and Shah, fax cover sheet, Jun. 1, 1999. Subject: SV40/FDA Letter. Strickler objects to an FDA request 
to retest the DNA extraction kit. “Please find attached the response from FDA. I strongly disagree with the tact [sic] they are 
suggesting..(Note: The retest of the DNA extraction kit was never performed.) 

Butel to Egan, Jun. 2, 1999: 

I have mounting concerns about the SV40 multi-institutional study.... These include lack of confidence in the company 
(BBI) that prepared the study test samples ... concerns about data analysis and interpretation and concerns about the 
preparation of the manuscript.... I believe the SV40 PCR Working Group needs to be reconvened to discuss all the 
relevant issues that have become apparent. 

Butel and Lednicky to Strickler, Jun. 2, 1999: 

We believe you missed the point we made about the differences between polyomavirus tumors and HPV-induced 
cancers.... We feel our comments about data interpretation are being dismissed and ignored.... Regrettably, we must 
agree with Dr. Jasani that the entire working group needs to be reconvened.... [T]he entire group [should] consider ... 
how to interpret and present the study data and who should draft the next version of the manuscript. 

Strickler to Goedert, e-mail, Jun. 3, 1999, 9:45 A.M. Subject: SV40. Strickler has drafted a letter in which he apparently 
intends to publicly denounce his critics: 

I am proposing the following letter: Recent communications [from the two laboratories of Butel and Lednicky, and Jasani 
and Gibbs] have made it clear that it will not be possible to reach agreement with all individuals on the SV40 manuscript. 

We intend to move forward ... The most recent letter by Dr. Butel (see attached) demands that we reconvene the group 
meeting in Washington, D.C., to discuss the implementation of those adjunct studies and to begin the drafting of the 
manuscript over again. We feel this is outrageous, and that the project is being held hostage by this partisan minority who 
are fixed on proving that SV40 DNA is present in human tumors, regardless of the data. Therefore, we plan to submit the 
manuscript without further testing or delay.... 

(Note: It would be a fair to say that several of Strickler’s critics felt he was equally “fixed” on proving that SV40 DNA was not 
present in human tumors “regardless of the data.”) 

Goedert to Strickler, e-mail, Jun. 3, 1999, 5:16 p.m. Goedert has reviewed Strickler’s proposed letter: 

Basically, this looks OK (although I’d probably tone it down by removing “outrageous” etc.) A1 Rabson got back to me 
with three excellent pieces of advice: 1. He agrees we should no longer negotiate, but should send it [the Strickler draft 
manuscript] in.... 2. I’ll check with Bob Lanman, the head of the NIH Office of the General Counsel, to assure that 
we/the Government is unlikely to be sued. I’ll need your advice and probably your help in assembling the 
correspondence, which ... he would need to provide an informed legal opinion.... Should we be concerned.... If there is 
legal action, how much can/will the OGC help as this is clearly official (NIH) duties and not personal (non-NIH)? Is 
there any reason to think we need coverage from claims of misconduct? 

Goedert then notes that Rabson “very much liked” Goedert’s and Strickler’s suggestion for a journal for publication of the study. 
Goedert closes the e-mail with this note from Rabson: “Alan also said ‘poor Howard! ’ but advised you hang in there.” 

Jasani and Gibbs to Strickler and Goedert, Jun. 17, 1999. The writers respond to Goedert’s letter to Jasani and Gibbs dated May 
26, 1999, copied to other members of the study group: 

Our letter to Dr. Strickler was written principally to express our growing frustration at the piecemeal and at times 
dismissive approach adopted by Dr. Strickler to various points raised by us and others including Dr. Butel and Dr. Egan, 
highlighting several fundamental flaws in the study. We were also surprised at Dr. Strickler’s eagerness to publish the 
generally negative findings of the study without the necessary careful analysis of the basis of the negative results. If the 
tone of our letter was perceived to be beyond the bounds of protocol, we apologize but it was entirely due to these 
reasons. Please extend our sincere apologies to Dr. Strickler in case we have hurt his feelings.... 



Goedert to Fraumeni and the associate director of the Division of Cancer Epidemiology and Genetics, memo, Jun. 17, 1999. 
Subject: Evaluation Panel for the SV40 Reproducibility Study. “As you know, Dr. Howard Strickler and I have been at an 
impasse with a few member of the ‘SV40 Working Group’ on the SV40 Reproducibility Study. To improve our chances of 
coming to a consensus resolution of this impasse, I outline below a series of steps and would welcome your feedback.” In this 
two-page memo, Goedert tells Fraumeni that he and Strickler will ask the FDA to convene a panel of experts to evaluate the 
study. 

Strickler to Goedert, e-mail, Jun. 25, 1999, 1:24 P.M. Subject: SV40. Strickler attaches a draft of a letter to Bharat Jasani for 
Goedert to review: 

Dear Dr. Jasani, Your frustration and anger are inappropriate, as is the tone of your letter. Despite our best efforts to 
respond to each and every one of your comments you have issued over the past several months, you persist in 
undermining any possibility of amicable or constructive discussion. It is hard to imagine what you hope to gain from this. 

The situation is quite simple. We faithfully executed, to the letter, the protocol agreed to in writing by each and every 
laboratory collaborator.... 

Later in the draft letter Strickler writes: 

“Your only intention appears to be to obstruct release of the study findings and your tone is belligerent. You have 
received no direct response from me regarding your previous invective because it deserved none. It was an obvious 
attempt to rewrite history.... The response from NIH was Jim Goedert’s doing, because he felt your threatening tone 
required an official response from the Institution. Similarly your tongue-in-cheek comment that you now “extend sincere 
apologies” if you hurt my feelings, is simply obnoxious and pointless. Your attempts to seem intimidating are ridiculous. 


Goedert to Strickler, e-mail, Jun. 25, 1999, 1:46 P.M. Goedert has reviewed Strickler’s draft letter to Jasani and has a one-line 
comment: "Howard—Don’t send him anything. Jim.” 

Goedert to Lewis, Keith Peden, Philip Krause, all at FDA, e-mail, Jun. 25, 1999, 3:19 P.M. Subject: Definition and 
formulation of SV40 Reproducibility Study review panel. “Dear Andy, Keith, and Phil, As mentioned and discussed a bit on our 
telephone conference call this morning with Howard Strickler, I see an inevitable need to assemble an advisory panel (not really 
an arbitration panel) of experts to evaluate the SV40 Reproducibility Study...” 

Strickler to Jasani, Jun. 29, 1999. Copied to all SV40 study group collaborators. Strickler has greatly edited the draft that he 
had shown Goedert on June 25. Letter begins: “The situation is quite simple. We faithfully executed, to the letter, the protocol 
agreed to in writing by each and every laboratory collaborator....” Letter concludes that “efforts” by Strickler to “minimize” 
disputes “have apparently failed. Nevertheless, we are moving forward to try and resolve the major issues separating the study 
participants. There will be more on this shortly.” 

Strickler to all SV40 Working Group Collaborators, memo, Aug. 10, 1999. Subject: SV40 Study. “With the help of FDA we 
have made some progress in finding agreement among collaborators. By making reasonable revisions to the Discussion 
section ... it appears it may be possible to complete a manuscript acceptable for submission to all major collaborators....” 

Krause (FDA) to Jasani, Butel, and Strickler, e-mail, Sep. 20, 1999. Subject: SV40 paper discussion, copied to Andrew 
Lewis, Keith Peden. "Here is a first draft of a discussion that we at CBER [FDA] think captures the main points of the study....” 

Pass to James Drake, coordinator of Rapid Access to Intervention Development (RAID) program at NCI, Jan. 27, 2000. 
Enclosed with Carbone/Pass 26-page RAID application entitled, “Vaccination of T-Antigen Expressing Human Mesotheliomas 
with a Novel Vaccinia Vector Encoding Safety Modified Simian Virus 40 T-Antigen.” 

Edward Sausville to Pass. Feb. 11, 2000. Sausville, associate director, Division of Cancer Treatment and Diagnosis, 
Developmental Therapeutics Program, NCI, acknowledges receipt of Pass’s application and its conformance to the appropriate 
fonnat. 

Strickler to Carlo Croce, Editor in Chief, Cancer Research. Feb. 28, 2000. Strickler transmits the multilaboratory study 
manuscript for consideration. 

Sausville to Pass, May 1, 2000. He notifies Pass that his application has been rejected. “Your application [for RAID program 
assistance], received in February 2000, has been reviewed by a panel of expert advisors to the NCI and has been assigned a 
priority score of 3.46. Unfortunately, this priority score does not allow funding by NCI of the initiative described in the RAID 
application at this time....” The letter enclosed reviewers’ summaries. (See text, chapter 18.) 

Drake to Pass, May 24, 2000, Drake states they will establish a second review of Pass’s application. “In a telephone 
conversation with Dr. Sausville earlier this month you voiced a concern that there was a disparity between your two RAID 
reviewers. As a result we are establishing a second review of your application....” 

Pass and Carbone to Margaret Foti, managing editor of Cancer Research, May 31, 2000. The letter memorializes a May 25, 
2000, telephone conversation in which Foti advised them that the multilaboratory study paper was not about to be published by 
Cancer Research. “During the May 25 telephone conversation, you advised us that the paper by Strickler, et al., is not in press at 
this time in Cancer Research. Moreover, you could not even claim that it [the manuscript] is under review at this time.” 

Strickler to Jasani, Krause, Lewis, fax, May 31, 2000. Subject: SV40. Strickler explains that Cancer Research has not yet 
responded to manuscript submission. “We have not received correspondence from Cancer Research. It is not quite three months, 
but if we do not hear something soon I will contact them, and I will advise everyone when I have information.” 

Sausville to a new anonymous reviewer regarding Harvey Pass’s resubmission of his application, June 20, 2000: 

I am writing you following a chat with Al Rabson.... Your expertise in the area of virology and potential suitability of a 



virus to act as a vaccination vehicle is particularly pertinent to this matter. Your position in the intramural research 
program likewise places you in an administratively separate sphere with respect to any immediate interest in this specific 
arena.... 

This memo was copied to NCI personnel, including Deputy Director Alan Rabson. A similar memo was sent to a second, 
anonymous intramural reviewer with expertise in immunology. 

Strickler to Violet Devairakkam, study coordinator, for circulation to all SV40 collaborators, fax, Jul. 28, 2000. Subject: 
SV40 manuscript. Strickler announces the rejection of the manuscript. 

Disappointingly the manuscript was refused by Cancer Research.... [M]y suggestion is that we make revisions to the 
manuscript ... and submit it to another journal. I would strongly like to submit to Cancer Epidemiology’ Biomarkers and 
Prevention, since it is a sister journal to Cancer Research and would very likely give us an expedited review.... 

Attached to Stickler’s fax is the rejection letter from Margaret Foti, Jul. 14, 2000: “We regret to inform you that it is not 
acceptable for publication....” Also attached are two letters from the journal’s peer-reviewers; both criticize the data concerning 
the DNA extraction methodology and the contamination of the negative controls. 

Jasani to Krause, Aug. 1, 2000. Copied to Butel, Lednicky, Gibbs: 

The fact that the above manuscript has been rejected is not unexpected since the flaws pointed out by the reviewers are 
essentially the same which Professor Janet Butel, Dr. John Lednicky, Dr. Allen Gibbs and I had repeatedly pointed out to 
you during the preparation of the manuscript.... 

Pass and Carbone to members of the SV40 multilaboratory study group, Aug. 15, 2000. The letter discusses the rejection of 
the RAID application: 

Statements contained within the negative review clearly demonstrate an undisclosed and vehement bias against 
acceptance of even well established research findings regarding SV40 and human mesotheliomas.... Disturbingly, the 
negative reviewer felt quite comfortable utilizing unpublished data from a yet unpublished paper.... We are calling upon 
this individual to identify him or herself to us and the co-authors of their paper so that this matter can continue to be 
evaluated.... 

(Note: Almost all participants, including Strickler, wrote back to Carbone and Pass disavowing any knowledge of the negative 
review.) 

Lednicky to Pass and Carbone, Aug. 17, 2000. Copied to Krause, Lewis, Butel, Jasani, and Gibbs. “I do not feel the interests 
of Public Health and Science are served by hastily submitting the flawed manuscript....” (See text, chapter 18.) 

Jasani to Krause, Aug. 20, 2000. Jasani is critical of plans to resubmit manuscript without making major changes: 

I would like to emphasise [sic] that not only is the study flawed but it is also now obsolete. The study was conceived in 
1997 in response of [sic] suggestions from a meeting organized by the FDA and NIH. A parallel study—actually started a 
few months after ours—was conducted by the International Mesothelioma Interest Group. [Testa/Carbone study, see text, 
chapter 17.] That study ... was published October 15, 1998, as the leading article in Cancer Research. It is ironical that 
two years later our own article has been rejected by the same Journal. Furthermore, rather than carefully reflecting on the 
flaws identified by the reviewers of Cancer Research, we have been urged to take the easy path of submitting the paper 
without any revision to a friendly journal of lesser scientific relevance. I do not think that this is the best way to serve the 
interest of Science and the Public.... 

Pass and Carbone to Robert Wittes, M.D. director, Division of Cancer Treatment and Diagnosis, NCI, Sep. 11, 2000. Pass and 
Carbone request an investigation into the circumstances surrounding the biased negative review of Pass’s RAID grant 
application. 

Strickler to Butel, Sep. 12, 2000. Strickler disavows any connection to the negative RAID review. He also notes that there he 
has secured invitations from three journals ready to accept the manuscript with “expedited review.” 

Wittes to Pass and Carbone (individually), Oct. 2, 2000. He responds to their request for an inquiry. In his successful effort to 
convince Pass and Carbone not to further pursue an ethical inquiry into the identity and conduct of the negative reviewer, Wittes 
promises them that the individual will be banned from future RAID application reviews. 

Jasani, Lednicky, and Gibbs to Krause, fax, Sep. 14, 2000. Concerning the multilaboratory study manuscript: 

We are greatly concerned by the fact that you and your colleagues appear to [be] inexplicably pressing us to submit the 
manuscript for peer review “as it is” without any consideration for many of its existing deficiencies.... We do not need to 
remind you that once a paper is rejected in the peer review, a normal course of action would be to address the technical 
and other problems posed by the paper and only then consider resubmission.... On reflection, we are greatly unsettled by 
your earlier telephonic statements indicating, you were “under a lot of pressure to submit the paper.” Yet at the same 
time, it does not seem as though you are under any pressure to correct the flaws of the paper or address the criticisms of 
the reviewer. Rather, it appears as though you are under continuous pressure to maintain and publish the flawed 
manuscript “as it is.” We thus have the impression that the pressure you are feeling comes from the executive level. We 
are willing to explain our position to the individuals exerting this pressure upon you if you are willing to identify them to 
us.... We are greatly unsettled by all the energy being expended to obtain a favorable and expedited review of the 
manuscript in advance of its actually being submitted to a journal.... 


Krause to Jasani, Lednicky, and Gibbs, e-mail, Sep. 15, 2000, 2:44 P.M. Krause responds to the September 14 fax: 



FDA’s sole goal has been to facilitate the publication in a peer-review journal of a manuscript that all the participants can 
agree upon.... There is and has been no intent to “pressure” anybody into doing anything. Neither I nor anyone else at 
FDA has stated that “we were under a lot of pressure to submit the paper.” ... To my knowledge there are no efforts to 
bypass the peer-review process.... Based on all data of which I am aware, your direct and implied accusations of ethical 
misconduct by ... [Dr.] Strickler and myself are unfounded and distasteful.... 

Lednicky to Krause, e-mail, September 19, 2000. Lednicky responds to Krause, saying that it is not his intention to accuse 
him, Strickler, or anyone at FDA of misconduct or lack of integrity. He notes his concern about Strickler’s desire for an expedited 
review for the manuscript. “As we all know, there is a major difference among invited papers and a regularly submitted 
manuscript [in tenns of the peer-review process].” Lednicky also states that many SV40 researchers feel “that there is an unfair 
bias against our work, fueled by hostile press-releases that unfortunately do sometimes emanate from certain people associated 
with the NCI” and adds that he feels that such publicity may contribute to the inability of SV40 researchers to obtain funding. He 
also raises the concern that the multilaboratory study will be used to further discredit SV40 research. 

Krause to SV40 Working Group Collaborators, Oct. 16, 2000. Krause writes, concerning publication of the manuscript, that 
despite the fact that “many of us are fatigued by the protracted course of the SV40 study ... it is important that we make the effort 
necessary to get the paper considered by another journal.” He suggests submission to the British Journal of Cancer. He encloses 
two versions of the manuscript, one with revisions and one without, for consideration by the group. 

Jasani and Gibbs to Krause, Nov. 8, 2000. Copied to other members of the SV40 working group. “We must admit that in 
many respects we are completely mystified by your letter dated October 16, 2000.” Jasani and Gibbs note that they were not 
provided with the revised manuscript and that the revisions fail to address the study’s flaws identified by the Cancer Research 
reviewers. (“The proposed response ... avoids the most critical questions and glosses over the fundamental flaws in the study.”) 
They also charge that Krause appears to have “surrendered your responsibility as impartial arbiter to Drs. Goedert and Strickler,” 
and state that they do not agree with the “ethical underpinnings” of the “pre-arranged acceptance” of the manuscript by one of the 
three journals “because it will constitute a gross misrepresentation to the scientific community that this fundamentally flawed 
data and manuscript has been fairly peer-reviewed and all questions resolved in a scientifically and ethically appropriate manner. 
This is not the case.” They also note that the letter reveals a “sub rosa process” among parties unknown to many members of the 
working group. 

Lednicky to Krause, Nov. 6, 2000. Copied to other members of the SV40 working group. “It is presumptuous to say that the 
problems with the paper have all been corrected....” Lednicky reiterates his detailed concerns about flaws in the DNA extraction 
process and other outstanding problems with the study. 

Note: Shortly after this last memo, Krause resigned as arbiter for the group. Butel was given principal responsibility for 
redrafting the final manuscript. It was accepted and published by Cancer Epidemiology Biomarkers and Prevention. As noted in 
chapter 18 and notes to that chapter, when it was learned that Shah and Strickler had compromised the blinded nature of the 
positive controls, Butel, Lednicky, Gibbs, and Jasani all renounced their association with the published study. 
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Abstract 

Polio (poliomyelitis) is a potentially dangerous viral ailment. To combat this disease, researchers developed two polio vaccines (inactivated and live) 
grown in cultures made from monkey kidneys. Beginning in the 1950s, these vaccines were administered to millions of people in the United States and 
throughout the world. Officially, the polio vaccine is considered safe and effective, and has been credited with singularly reducing the incidence of this 
disease. These tenets are not supported by the data. 

A cancer-causing monkey virus-SV-40-was discovered in polio vaccines administered to millions of people. SV-40 has been found in brain tumors, 
bone cancers, lung cancers and leukemia. SV-40 is transmitted through sexual intercourse, and from mother to child in the womb. Monkeys that were used 
to make polio vaccines were infected with simian immunodeficiency virus (SIV), a virus closely related to human immunodeficiency virus (HIV), the 
infectious agent associated with AIDS. Some researchers question whether HIVs may simply be SIVs “residing in and adapting to a human host.” Polio 
vaccines also contain calf serum, glycerol and other parts of the cow that may have been infected with bovine spongiform encephalopathy (BSE), or mad 
cow disease, a fatal brain-wasting ailment that some researchers link to Cruetzfeldt-Jakob disease (CJD), its human equivalent. 

Current disease reduction techniques that emphasize short-tenn gains over long-term health consequences need to be reevaluated and discontinued 
while new and safer health paradigms are researched and implemented. 

©Copyright 2004, Neil Z. Miller. All rights reserved. 
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1. What is polio? 

Polio is a contagious disease caused by an intestinal virus that 
may attack nerve cells of the brain and spinal cord. Symptoms 
include fever, headache, sore throat, and vomiting. Some victims 
develop neurological complications, including stiffness of the neck 
and back, weak muscles, pain in the joints, and paralysis of one or 
more limbs or respiratory muscles. In severe cases it may be fatal, 
due to respiratory paralysis. 

2. How is polio contracted? 

Polio can be spread through contact with contaminated feces 
(for example, by changing an infected baby’s diapers) or through 
airborne droplets, in food, or in water. The virus enters the body 
by nose or mouth, then travels to the intestines where it incubates. 
Next, it enters the bloodstream where “anti-polio” antibodies are 
produced. In most cases, this stops the progression of the virus and 
the individual gains permanent immunity against the disease [1]. 

Many people mistakenly believe that anyone who contracts 
polio will become paralyzed or die. However, in most infections 
caused by polio there are few distinctive symptoms [2]. In fact, 95 
percent of everyone who is exposed to the natural polio virus 
won’t exhibit any symptoms, even under epidemic conditions 
[3,4]. About 5 percent of infected people will experience mild 
symptoms, such as a sore throat, stiff neck, headache, and fever— 
often diagnosed as a cold or flu [3,5]. Muscular paralysis has been 
estimated to occur in about one of every 1,000 people who con¬ 
tract the disease [3,6]. This has lead some scientific researchers to 
conclude that the small percentage of people who do develop para¬ 
lytic polio may be anatomically susceptible to the disease. The 
vast remainder of the population may be naturally immune to the 
polio virus [7]. 


Injections: Several studies have shown that injections (for anti¬ 
biotics or other vaccines) increase susceptibility to polio. In fact, 
researchers have known since the early 1900s that paralytic polio¬ 
myelitis often started at the site of an injection [8,9]. When diph¬ 
theria and pertussis vaccines were introduced in the 1940s, cases 
of paralytic poliomyelitis skyrocketed (Figure 1) [10]. This was 
documented in Lancet and other medical journals [11-13]. In 1949, 
the Medical Research Council in Great Britain set up a committee 
to investigate the matter and ultimately concluded that individuals 
are at increased risk of paralysis for 30 days following injections; 
injections alter the distribution of paralysis; and it did not matter 
whether the injections were subcutaneous or intramuscular 
[14,15], 

Figure 1. Polio cases skyrocketed after diphtheria and per¬ 
tussis vaccines were introduced 

Diphtheria and Pertussis 



Several studies show that injections increase susceptibility to polio. When diphthe¬ 
ria and pertussis vaccines were introduced in the 1940s, cases of paralytic polio¬ 
myelitis skyrocketed. This chart shows the average number of polio cases per 
100,000 people during five year periods before and after the vaccines were intro¬ 
duced. Source: National Morbidity Reports taken from U.S. Public Health surveil¬ 
lance reports; Lancet (April 18, 1950), pp. 659-63. 
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A 1992 study, published in the Journal of Infectious Diseases, 
validated earlier findings. Children who received DPT (diphtheria, 
tetanus, and pertussis) injections were significantly more likely 
than controls to suffer paralytic poliomyelitis within the next 30 
days [16]. According to the authors, “this study confirms that in¬ 
jections are an important cause of provocative poliomyelitis 
[16:444].” 

In 1995, the New England Journal of Medicine published a 
study showing that children who received a single injection within 
one month after receiving a polio vaccine were 8 times more likely 
to contract polio than children who received no injections. The risk 
jumped 27-fold when children received up to nine injections 
within one month after receiving the polio vaccine. And with ten 
or more injections, the likelihood of developing polio was 182 
times greater than expected [17]. 

Why injections increase the risk of polio is unclear [18]. Never¬ 
theless, these studies and others [19-24] indicate that "injections 
must be avoided in countries with endemic poliomyelitis [18].” 
Health authorities believe that all “unnecessary” injections should 
be avoided as well [18:1006;24]. 

Nutritional deficiencies: A poor diet has also been shown to 
increase susceptibility to polio [25]. In 1948, during the height of 
the polio epidemics, Dr. Benjamin Sandler, a nutritional expert at 
the Oteen Veterans’ Hospital, documented a relationship between 
polio and an excessive use of sugars and starches. He compiled 
records showing that countries with the highest per capita con¬ 
sumption of sugar, such as the United States, Britain, Australia, 
Canada, and Sweden (with over 100 pounds per person per year) 
had the greatest incidence of polio [26]. In contrast, polio was 
practically unheard of in China (with its sugar use of only 3 
pounds per person per year) [26]. 

Dr. Sandler claimed that sugars and starches lower blood sugar 
levels causing hypoglycemia, and that phosphoric acid in soft 
drinks strips the nerves of proper nourishment. Such foods dehy¬ 
drate the cells and leech calcium from the body. A serious calcium 
deficiency precedes polio [26-29]. Weakened nerve trunks are then 
more likely to malfunction and the victim loses the use of one or 
more limbs [26:146]. 

Researchers have always known that polio strikes with its 
greatest intensity during the hot summer months. Dr. Sandler ob¬ 
served that children consume greater amounts of ice cream, soft 
drinks, and artificially sweetened products in hot weather. In 1949, 
before the polio season began, he warned the residents of North 
Carolina, through the newspapers and radio, to decrease their con¬ 
sumption of these products. That summer, North Carolinians re¬ 
duced their intake of sugar by 90 percent—and polio decreased by 
the same amount! The North Carolina State Health Department 
reported 2,498 cases of polio in 1948, and 229 cases in 1949 (data 
taken from North Carolina State Health Department figures) 
[26:146;29], 

One manufacturer shipped one million less gallons of ice cream 
during the first week alone following the publication of Dr. 
Sandler’s anti-polio diet. Soft drink sales were down as well. But 
the powerful Rockefeller Milk Trust, which sold frozen products 
to North Carolinians, combined forces with soft drink business 
leaders and convinced the people that Sandler’s findings were a 
myth and the polio figures a fluke. By the summer of 1950 sales 


were back to previous levels and polio cases returned to "normal” 
[26:146;29]. 

3. Can polio be treated? 

Paralytic polio is rarely permanent. Usually there is a full re¬ 
covery [30-34], Muscle power begins to return after several days 
and continues to improve during the next 12-24 months [30-34]. A 
small percentage of cases will experience residual paralysis. In 
rare cases, paralysis of the muscles used to breathe can lead to 
death [5:108;30-34], 

Treatment mainly consists of putting the patient to bed and 
allowing the affected limbs to be completely relaxed. If breathing 
is affected, a respirator or iron lung can be used. Physical therapy 
may be required. 

4. Does a polio vaccine exist? 

In 1947, Jonas Salk, an American physician and microbiologist, 
became head of the Vims Research Laboratory at the University of 
Pittsburgh. He was interested in developing a polio vaccine. In 
1952, Salk combined three types of polio virus grown in cultures 
made from monkey kidneys. Using formaldehyde, he was able to 
“kill” or inactivate the viral matter so that it would trigger an anti¬ 
body response without causing the disease. That year he began his 
initial experiments on human subjects. In 1953, his findings were 
published in the Journal of the American Medical Association. 
And in April of 1954 the nation’s first polio immunization cam¬ 
paign, directed at school children, was launched [35]. However, 
shortly thereafter hundreds of people contracted polio from Salk’s 
vaccine; many died. Apparently, his “killed-virus” vaccine was not 
completely inactivated [1]. The vaccine was redeveloped, and by 
August 1955 over 4 million doses were administered in the United 
States. By 1959, nearly 100 other countries were using Salk’s vac¬ 
cine [1,35]. 

In 1957, Albert Sabin, another American physician and micro¬ 
biologist, developed a live-virus (oral) vaccine against polio. He 
didn’t think Salk’s killed-virus vaccine would be effective in pre¬ 
venting epidemics. He wanted his vaccine to simulate a real-life 
infection. This meant using an attenuated or weakened form of the 
live virus. He experimented with thousands of monkeys and chim¬ 
panzees before isolating a rare type of polio vims that would re¬ 
produce in the intestinal tract without penetrating the central nerv¬ 
ous system. The initial human trials were conducted in foreign 
countries. In 1958, it was tested in the United States. And in 1963 
Sabin’s oral “sugar-cube” vaccine became available for general 
use [1,35]. 

5. Which vaccine is in use today? 

In 1963, Sabin’s oral vaccine quickly replaced Salk’s injectable 
shot. It is cheaper to make, easier to take, and appears to provide 
greater protection, including “herd immunity” in unvaccinated 
people. However, it cannot be given to people with compromised 
immune systems [1,35]. Plus, it is capable of causing polio in 
some recipients of the vaccine, and in individuals with compro¬ 
mised immune systems who come into close contact with recently 
vaccinated children [1,35-38]. As a result, in January 2000, the 
CDC “updated” its polio vaccine recommendations, reverting back 
to policies first implemented during the 1950s: Children should 
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only be given the killed-virus shot. The oral polio vaccine should 
only be used in “special circumstances [39-41].” 

6. Are polio vaccines safe? 

When national immunization campaigns were initiated in the 
1950s, the number of reported cases of polio following mass in¬ 
oculations with the killed-virus vaccine was significantly greater 
than before mass inoculations, and may have more than doubled in 
the U.S. as a whole. For example, Vermont reported 15 cases of 
polio during the one-year report period ending August 30, 1954 
(before mass inoculations), compared to 55 cases of polio during 
the one-year period ending August 30, 1955 (after mass inocula¬ 
tions)—a 266% increase. Rhode Island reported 22 cases during 
the before inoculations period as compared to 122 cases during the 
after inoculations period—a 454% increase. In New Hampshire the 
figures increased from 38 to 129; in Connecticut they rose from 
144 to 276; and in Massachusetts they swelled from 273 to 
2027—a whopping 642% increase (Figure 2) [26:140;29:146;42]. 

Figure 2. Cases of polio increased in the U.S. after mass inocu¬ 
lations 


clusively in the U.S. from the early 1960s to 2000) was the “prin¬ 
cipal if not sole cause” of all reported polio cases in the U.S. since 
1961 [44]. (The virus remains in the throat for one to two weeks 
and in the feces for up to two months. Thus, vaccine recipients are 
at risk, and can potentially spread the disease, as long as fecal ex¬ 
cretion of the virus continues [45].) In 1992, the Federal Centers 
for Disease Control and Prevention (CDC) published an admission 
that the live-virus vaccine had become the dominant cause ofpolio 
in the United States [36]. In fact, according to CDC figures, every 
case ofpolio in the U.S. since 1979 was caused by the oral polio 
vaccine [36]. Authorities claim the vaccine was responsible for 
about eight cases of polio every year [46]. However, an independ¬ 
ent study that analyzed the government’s own vaccine database 
during a recent period of less than five years uncovered 13,641 
reports of adverse events following use of the oral polio vaccine. 
These reports included 6,364 emergency room visits and 540 
deaths (Figure 3) [47,48]. Public outrage at these tragedies became 
the impetus for removing the oral polio vaccine from immuniza¬ 
tion schedules [36:568;37;38]. 

Figure 3. Polio vaccine: adverse and serious adverse reactions 



When national immunization campaigns were initiated in the 1950s, the 
number of reported cases of polio following mass inoculations with the 
killed-virus vaccine was significantly greater than before mass inocula¬ 
tions, and may have more than doubled in the U.S. as a whole. Source: 
U.S. Government statistics. 


Doctors and scientists on the staff of the National Institutes of 
Health during the 1950s were well aware that the Salk vaccine was 
causing polio. Some frankly stated that it was “worthless as a pre¬ 
ventive and dangerous to take [26:142].” They refused to vacci¬ 
nate their own children [26:142]. Health departments banned the 
inoculations [26:140]. The Idaho State Health Director angrily 
declared: “1 hold the Salk vaccine and its manufacturers responsi¬ 
ble” for a polio outbreak that killed several Idahoans and hospital¬ 
ized dozens more [26:140]. Even Salk himself was quoted as say¬ 
ing: “When you inoculate children with a polio vaccine you don’t 
sleep well for two or three weeks [26:144;43].” But the National 
Foundation for Infantile Paralysis, and drug companies with large 
investments in the vaccine coerced the U.S. Public Health Service 
into falsely proclaiming the vaccine was safe and effective 
[26:142-5]. 

In 1976, Dr. Jonas Salk, creator of the killed-virus vaccine used 
in the 1950s, testified that the live-virus vaccine (used almost ex¬ 
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In the mid-1990s, during a period of less than five years, there were 
13,641 documented adverse reactions to the oral polio vaccine. 6,364 of 
these were serious enough to require hospital emergency room visits. 540 
people died. Source: Vaccine Adverse Event Reporting System 
(VAERS); OPV Vaccine Report: Doc. #14. 


The following story is typical of the damage associated with 
oral polio vaccines: “Four months ago my son was taken to a local 
clinic for his polio vaccine. I wasn’t aware that he was going to 
have one, and would have prevented it if 1 had known. Unfortu¬ 
nately, he changed from that day—high-pitched screaming, smelly 
stools, non-stop crying, difficulty in breathing, high temperature, 
and lethargy. He also lost weight. Weeks of sleepless nights for all 
of us followed. His development ceased. He had been able to stand 
and move around, but he went back to remaining in basically 
whatever position we left him in. 

“My wife was six months pregnant at the time, and about a 
week after our son’s polio vaccine, she began to have headaches, 
loss of balance, muscular weakness, and frequent tiredness. I pan¬ 
icked because everything seemed to be pointing to polio infection. 
Then, a week after her continuous headaches began, she had to go 
to the hospital because there was something wrong with the preg¬ 
nancy; she lost our daughter. 

“I tried to get a polio test, and to find the cause of this tragic 
series of events, but the medical profession was extremely unhelp¬ 
ful. They laughed at me. I will never know why our son suddenly 
stopped growing or why his development regressed. I will never 
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know why we lost our daughter. The only thing I am sure about is 
that the precursor to these events was the polio vaccine.” [From an 
unsolicited e-mail received by the Thinktwice Global Vaccine 
Institute—www.thinktwice.com] 

Today, fact sheets on polio published by the U.S. Department 
of Health and Human Services, warn parents that the inactivated 
polio vaccine (IPV) can cause “serious problems or even death... 
[49]” The company that manufactures the current inactivated po¬ 
lio vaccine warns that Guillain-Barre Syndrome, a debilitating 
ailment characterized by muscular incapacitation and nervous sys¬ 
tem damage, “has been temporally related to administration of 
another inactivated poliovirus vaccine [3:780].” And although this 
company makes the claim that “no causal relationship has been 
established,” it also admits that “deaths have occurred” after vac¬ 
cination of infants with IPV [3:780]. Yet, like the days of old, de¬ 
spite these “danger alerts,” medical authorities continue to assure 
parents that the currently available inactivated polio vaccine is 
both safe and effective. 

7. How effective are polio vaccines? 

Polio is virtually nonexistent in the United States today. How¬ 
ever, according to Dr. Robert Mendelsohn, medical investigator 
and pediatrician, there is no credible scientific evidence that the 
vaccine caused polio to disappear [50]. From 1923 to 1953, before 
the Salk killed-virus vaccine was introduced, the polio death rate 
in the United States and England had already declined on its own 
by 47 percent and 55 percent, respectively (Figure 4) [51]. Statis¬ 
tics show a similar decline in other European countries as well 
[51]. And when the vaccine did become available, many European 
countries questioned its effectiveness and refused to systematically 
inoculate their citizens. Yet, polio epidemics also ended in these 
countries [50]. 

Figure 4. The polio death rate was decreasing on its own be¬ 
fore the vaccine was introduced 



.— Great Britain 

From 1923 to 1953, before the Salk killed-virus vaccine was introduced, 
the polio death rate in the United States and England had already declined 
on its own by 47 percent and 55 percent, respectively. Source: Interna¬ 
tional Mortality Statistics (1981) by Michael Alderson. 


The standards for defining polio were changed when the polio 
vaccine was introduced. The new definition of a polio epidemic 
required more cases to be reported. Paralytic polio was redefined 
as well, making it more difficult to confirm, and therefore tally, 
cases. Prior to the introduction of the vaccine the patient only had 
to exhibit paralytic symptoms for 24 hours. Laboratory confirma¬ 
tion and tests to determine residual paralysis were not required. 
The new definition required the patient to exhibit paralytic symp¬ 
toms for at least 60 days, and residual paralysis had to be con¬ 
firmed twice during the course of the disease. Also, after the vac¬ 
cine was introduced cases of aseptic meningitis (an infectious 
disease often difficult to distinguish from polio) and coxsackie 
virus infections were more often reported as separate diseases 
from polio. But such cases were counted as polio before the vac¬ 
cine was introduced. The vaccine’s reported effectiveness was 
therefore skewed (Table 1 and Figure 5) [52,53]. 


Table 1. Polio or aseptic meningitis? 


Sample Months 

Reported Cases 
of Polio 

Reported Cases of 
Aseptic Meningitis 

July 1955 
(Before the new 
polio definition was 
introduced.) 

273 

50 

July 1961 

(After the new polio 
definition was in¬ 
troduced.) 

65 

161 

September 1966 
(After the new polio 
definition was in¬ 
troduced) 

5 

256 


Cases of polio were more often reported as aseptic meningitis after the 
vaccine was introduced, skewing efficacy rates. Source: The Los Angeles 
County Health Index: Morbidity and Mortality, Reportable Diseases. 


Figure 5. Polio cases were predetermined to decrease when the 
medical definition of polio was changed 

New Definition of 
Polio Introduced 



Source: Congressional Hearings, May 1962; and National Morbidity 
Reports taken from U.S. Public Health surveillance reports. 
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The fact that dubious tactics were used to fabricate efficacy 
rates was corroborated by Dr. Bernard Greenberg, chairman of the 
Committee on Evaluation and Standards of the American Public 
Health Association during the 1950s. His expert testimony was 
used as evidence during Congressional hearings in 1962. He cred¬ 
ited the “decline” of polio cases not to the vaccine, but rather to a 
change in the way doctors were required to report cases: “Prior to 
1954 any physician who reported paralytic poliomyelitis was do¬ 
ing his patient a service by way of subsidizing the cost of hospi¬ 
talization... two examinations at least 24 hours apart was all that 
was required... In 1955 the criteria were changed... residual pa¬ 
ralysis was determined 10 to 20 days after onset of illness and 
again 50 to 70 days after onset... This change in definition meant 
that in 1955 we started reporting a new disease... Furthermore, 
diagnostic procedures have continued to be refined. Coxsackie 
vims infections and aseptic meningitis have been distinguished 
from poliomyelitis... Thus, simply by changes in diagnostic crite¬ 
ria, the number of paralytic cases was predetermined to decrease... 
[52:96,97]” 


blood streams as well. Apparently, SV-40 survived the formalde¬ 
hyde Salk used to kill microbes that defiled his injectable vaccine 
[58,59]. Experts estimate that between 1954 and 1963, 30 million 
to 100 million Americans and perhaps another 100 million or more 
people throughout the world were exposed to SV-40 through ill- 
conceived polio eradication campaigns (Figure 6) [58-60]. 

Studies published in eminent journals throughout the world 
appear to confirm that S V-40 is a catalyst for many types of cancer 
[61-80]. It has been found in brain tumors and leukemia [69-80]. 
More recently, in 1996, Michele Carbone, a molecular pathologist 
at Chicago’s Loyola University Medical Center, was able to detect 
SV-40 in 38 percent of patients with bone cancer and in 58 percent 
of those with mesothelioma, a deadly type of lung cancer [81-83]. 
Carbone’s research indicates that SV-40 blocks an important pro¬ 
tein that normally protects cells from becoming malignant [83]. 

Figure 6. Polio vaccines and simian virus #40 


8. Polio vaccines and cancer 

In 1959, Bernice Eddy, a brilliant government 
scientist working in Biologies at the National Institutes 
of Health, discovered that polio vaccines being 
administered throughout the world contained an in¬ 
fectious agent capable of causing cancer. When Eddy 
attempted to report her findings and halt production of 
these contaminated polio vaccines, her government 
superiors barred her from publicly revealing the 
problem. Instead, her lab and equipment were taken 
away and she was demoted [54,55]. 

In 1960, Drs. Ben Sweet and M.R. Hilleman, phar¬ 
maceutical researchers for the Merck Institute for 
Therapeutic Research, were credited with discovering 
this infectious agent—SV-40, a monkey virus that 
infected nearly all rhesus monkeys, whose kidneys 
were used to produce polio vaccines. Hilleman and 
Sweet found SV-40 in all three types of Albert Sabin’s 
live oral polio vaccine, and noted the possibility that it 
might cause cancer, “especially when administered to 
human babies [55,56].” According to Sweet, “It was a 
frightening discovery because, back then, it was not 
possible to detect the virus with the testing procedures 
we had... We had no idea of what this virus would 
do...” Sweet elaborated: “First, we knew that SV-40 
had oncogenic (cancer-causing) properties in hamsters, 
which was bad news. Secondly, we found out that it 
hybridized with certain DNA viruses... such that [they] 
would then have SV-40 genes attached [to them]... 
When we started growing the vaccines, we just 
couldn’t get rid of the SV-40 contaminated virus. We 
tried to neutralize it, but couldn’t... Now, with the 
theoretical links to HIV and cancer, it just blows my 
mind [57].” 

Further research into SV-40 uncovered even more 
disturbing information. This cancer-causing virus was 
not only ingested via Sabin’s contaminated oral sugar- 
cube vaccine, but was directly injected into people’s 



1. Monkey kidneys are used 
to develop polio vaccines. 


2. SV-40, a cancer-causing 
virus, thrived in monkey kidneys. 



3. Polio vaccines were 
contaminated. 



4. Millions of people in the USA 
and throughout the world 
were infected. 





5. Cancer rates have increased. 
SV-40 is found in brain tumors, bone 
cancers, lung cancers, and leukemia. 
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In 1998, a national cancer database was analyzed: 17 percent 
more bone cancers, 20 percent more brain cancers, and 178 per¬ 
cent more mesotheliomas were found in people who were exposed 
to SV-40-tainted polio vaccines [84]. The National Institutes of 
Health created a map showing the geographic distribution of con¬ 
taminated stock [85]. Using this map, researchers found osteosar¬ 
coma bone tumor rates to be 10 times higher than normal in some 
regions where this tainted vaccine was used (Figure 7) [86,87]. 

Figure 7. SV-40-tainted polio vaccines: zones of contamination 

CT, DC, DE, 1A. IL, 
MA, MD, Ml. MN, 

NH, NY. OR, PA, 

RI, UT, VT, WA, 

Wl, WY 


AZ, CA, CO, GA, 

KS, KY, LA, MO, 

ND, NE, NM, NJ, 

OH, TN, TX, WV 

Between 1954 and 1963, up to 100 million Americans were inoculated 
with SV-40-contaminated polio vaccines. This chart shows areas of the 
country in 1955 where 10 million people received polio vaccines with 
either no, low, or high amounts of SV-40 in them. Source: National Insti¬ 
tutes of Health. 

Perhaps the most alarming aspect of this ongoing simian virus 
debacle can be found in other studies suggesting that SV-40, intro¬ 
duced to humans through the polio vaccine, can be passed from 
human to human and from mother to child. A study of nearly 
59,000 women found that children of mothers who received the 
Salk vaccine between 1959 and 1965 had brain tumors at a rate 13 
times greater than mothers who did not receive those polio shots 
[59:58;88;89], 

Another study published in the U.S. medical journal Cancer 
Research found SV-40 present in 23 percent of blood samples and 
45 percent of semen taken from healthy subjects [83:163 ;90]. Ap¬ 
parently, the virus is being spread sexually and from mother to 
child in the womb. According to biology and genetics professor 
Mauro Tognon, one of the study’s authors, this would explain why 
brain, bone, and lung cancers are on the rise—a 30 percent increase 
in U.S. brain tumors alone over the past 25 years [83:163;90]—and 
why SV-40 was detected in brain tumors of children born after 
1965 who presumably did not receive polio vaccines containing 
the virus [83:163;90]. 

Despite official denials of any correlation between polio vac¬ 
cines, SV-40, and increased cancer rates [91], by April 2001, 62 
papers from 30 laboratories around the world had reported SV-40 
in human tissues and tumors [84:10]. The vims was also discov¬ 
ered in pituitary and thyroid tumors, and in patients with kidney 
disease [84:10,13]. Even the National Cancer Institute issued a 
statement that SV-40 “may be associated with human cancer 
[84:11;92].” 

Studies yet to be conducted may provide additional clues about 
the link between contaminated polio vaccines, SV-40, and new 
diseases. But scientists have their hands full. The latest research 



has uncovered correlations between polio vaccines, another mon¬ 
key virus, and AIDS. 

9. Polio vaccines and AIDS 

SV-40, the cancer-causing monkey vims found in polio vac¬ 
cines and administered to millions of unsuspecting people 
throughout the world, was just one of numerous simian viruses 
known to have contaminated polio vaccines [38:57,58;93;94]. “As 
monkey kidney culture is host to innumerable simian viruses, the 
number found varying in relation to the amount of work expended 
to find them, the problem presented to the manufacturer is consid¬ 
erable, if not insuperable,” one early vaccine researcher wrote to a 
congressional panel studying the safety of growing live polio-virus 
vaccine in monkey kidneys [95], “As our technical methods im¬ 
prove we may find fewer and fewer lots of vaccine which can be 
called free from simian virus [95].” 

According to Harvard Medical School professor Ronald Des- 
rosier, the practice of growing polio vaccines in monkey kidneys is 
“a ticking time bomb [83:159].” Evidently, some viruses can live 
inside monkeys without causing harm. But if these viruses were to 
somehow cross species and enter the human population, new dis¬ 
eases could occur. Desrosier continued: “The danger in using 
monkey tissue to produce human vaccines is that some viruses 
produced by monkeys may be transferred to humans in the vac¬ 
cine, with very bad health consequences [83:159].” Desrosier also 
warns that testing can only be done for known viruses, and that our 
knowledge is limited to about “2 percent of existing monkey vi¬ 
ruses [83:159].” Craig Engesser, a spokesman for Lederle Labora¬ 
tories, a large vaccine manufacturing company, acknowledged that 
“you can’t test for something if you don’t know it’s there [96].” 

Virus detection techniques were crude and unreliable during the 
1950s, 60s, and 70s when polio vaccines were initially produced 
and dispensed. It wasn’t until the mid 1980s that new and more 
sophisticated testing procedures were developed [84:5;96]. That 
was when researchers discovered that about 50 percent of all Afri¬ 
can green monkeys—the primate of choice for making polio vac¬ 
cines—were infected with simian immunodeficiency virus (SIV), a 
vims closely related to human immunodeficiency vims (HIV), the 
infectious agent thought to precede AIDS [97-100]. This caused 
some researchers to wonder whether HI Vs may simply be SIVs 
“residing in and adapting to a human host [101].” It caused others 
to suspect that SIV may have mutated into HIV once it was intro¬ 
duced into the human population by way of contaminated polio 
vaccines [59:54+;96-100; 102-104]. 

Vaccine authorities were so concerned about the possibility that 
SIV was a precursor to HIV, and that polio vaccines were the 
means of transmission from monkey to human, that The World 
Health Organization (WHO) convened two meetings of experts in 
1985 to explore the data and consider their options [100,105]. Af¬ 
ter all, SIV was very similar to HIV and occurred naturally in the 
monkey species predominantly used by vaccine manufacturers 
[98,100]. Nevertheless, WHO concluded that the vaccines were 
safe and insisted that vaccination campaigns should continue un¬ 
abated [100,105], 

Shortly thereafter, Japanese researchers conducted their own 
investigation and found that African green monkeys used to pro¬ 
duce polio vaccines had antibodies against SIV [106]. The impli¬ 
cation was clear: monkeys used to produce polio vaccines were 
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natural carriers of a vims that looked and acted like HIV, the in¬ 
fectious agent linked to AIDS. In 1989, they recommended that 
monkeys infected with S1V not be used to make polio vaccines 
[106], 

In 1990, wild chimpanzees in Africa were found to be infected 
with a strain of SIV that was nearly identical to HIV [107]. Some 
researchers called it "the missing link” to the origins of human 
immunodeficiency virus [108]. And since chimpanzees were used 
to test viruses for potential use in vaccines, and were kept in cap¬ 
tivity by research laboratories, they could have been a source of 
vaccine contamination [109,110]. Scientific concerns were also 
heightened when researchers found some West Africans who were 
infected with an SIV-like vims that was a fundamental twin to 
HIV. They called it HIV-2, and like the initial HIV subtype, it was 
implicated in the development of AIDS [111]. According to 
Robert Gallo, an expert on the AIDS vims, some versions of the 
SIV monkey vims are virtually indistinguishable from some hu¬ 
man variants of HIV: “The monkey virus is the human virus. 
There are monkey viruses as close to isolates of HIV-2 as HIV-2 
isolates are to each other [59:106+].” In May 1991, virus-detection 
techniques were improved once again, and researchers found SIV 
DNA in the kidneys of infected monkeys [112]. Minced monkey 
kidneys were (and still are) used to produce the live polio vaccine 
[3;59:60]. SIV was also found in the cancer cells of an AIDS vic¬ 
tim, and in other people as well [113-115]. To many researchers, 
this trail of evidence had become too persuasive to deny. Appar¬ 
ently, millions of people were infected with monkey viruses capa¬ 
ble of causing AIDS [101], and this cross-species transfer most 
likely occurred by way of SIV-contaminated polio vaccines 
[59;84;96-100; 102-104; 116-119]. 

10. Didn't AIDS originate in Africa? 

Most historians agree that AIDS originated in Africa [120]. But 
Salk tested his vaccine in the U.S., and Sabin’s trials were con¬ 
ducted in Eastern Europe and the former Soviet Union [100]. If 
tainted polio vaccines were responsible for introducing SIV and 
HIV into humans, why did the initial cases of AIDS show up on 
this remote continent? 

In March 1951, several years before Drs. Jonas Salk and Albert 
Sabin would scuffle over whose vaccine was the true prophylactic, 
Dr. Hilary Koprowski announced at a medical conference that he 
had become the first doctor in history to test a polio vaccine on 
humans. His “volunteers” included several institutionalized chil¬ 
dren with mental handicaps. They drank the vaccine in chocolate 
milk [121], 

From 1957 to 1960, after years of tinkering with monkey kid¬ 
neys and polio germs, Koprowski tested his own experimental 
polio vaccine on 325,000 equatorial Africans, including 75,000 
citizens of Leopoldville, Belgian Congo (now Kinshasa, Zaire) 
[59:59;121]. Called by drums, rural natives traveled to local vil¬ 
lages where they had a liquid vaccine squirted into their mouths 
[122], Ninety-eight percent of the vaccine recipients were infants 
and toddlers [121], The youngest children received 15 times the 
adult dosage [103:98]. Though Koprowski claimed he had the 
backing of the World Health Organization, WHO denied sanction¬ 
ing the large-scale trials [123]. 

In 1959, Dr. Albert Sabin reported in the British Medical Jour¬ 
nal that Koprowski’s polio vaccine used in the African trials con¬ 


tained an “unidentified” cell-killing virus [124]. It was never iden¬ 
tified. However, in 1986 the earliest known blood sample contain¬ 
ing antibodies against HIV was traced back to 1959. The serum 
came from a patient visiting a clinic in Leopoldville [125]. There 
is no evidence that HIV infected humans before 1959 [126,127]. 
Gerald Myers, a genetic sequencing expert with Los Alamos Na¬ 
tional Laboratories in New Mexico, tracked the evolution of HIV 
and confirmed that today’s major subtypes of the AIDS virus in 
humans appear to have arisen as recently as 1960 [128]. 

Koprowski’s vaccine was not approved for human use, so it 
was discontinued in 1960 following the African trials [100]. Thus, 
it was only administered to inhabitants of the Belgian Congo, 
Rwanda and Burundi [104,121]—the precise area where high lev¬ 
els of HIV infection were identified by researchers 30 years later 
[129]. Furthermore, the AIDS virus is known to infect mucous 
cells, prevalent in the mouth [59:60]. The African vaccines were 
squirted into people’s mouths. Could squirting an HIV- 
contaminated polio vaccine into people’s mouths cause AIDS? 
According to Tom Folks, chief retrovirologist at the CDC, “Any 
time a person has a lesion in his mouth, then there could be trans¬ 
mission” of the vims [59:60]. Dr. Robert Bohannon of Baylor Col¬ 
lege of Medicine maintains that the process of squirting the polio 
vaccine into people’s mouths would tend to aerosolize some of the 
liquid. Tiny drops could then go directly into the lungs, and from 
there to the blood cells susceptible to infection [59:60]. This would 
have been an efficient mode of HIV transmission [100]. 

Disease experts believe that the average time between HIV 
infection and the development of AIDS is 8-10 years [100]. If the 
African polio vaccine was indeed contaminated with SIV/HIV, 
initial outbreaks of AIDS would have occurred from the mid- 
1960s to early 1970s. This period accurately coincides with the 
emergence of AIDS in equatorial Africa [130]. 

11. Test the polio vaccines 

Authorities are reluctant to acknowledge the possibility that 
medical scientists, preoccupied with growing polio vaccines in 
virus-laden monkey kidneys, may have been responsible for bring¬ 
ing about the AIDS pandemic. For example, Dr. David Heymann, 
who heads the World Health Organization’s Global Program on 
AIDS, flatly stated that “the origin of the AIDS virus is of no im¬ 
portance to science today [59:106+].” William Haseltine, a Har¬ 
vard pathology professor and AIDS researcher also believes that 
any discussion about the origin of AIDS is distracting and nonpro¬ 
ductive. “It’s not relevant,” and “I’m not interested in discussing it 
[59:106+].” Jonas Salk won’t discuss the subject either. He is now 
working on an AIDS vaccine [59:55]. Albert Sabin believes “you 
can’t hang Koprowski with that [59:60].” And Koprowski dis¬ 
missed the idea with a laugh, then later claimed "this is a highly 
theoretical situation [59:106+].” However, samples of the polio 
vaccines used in Africa are kept in freezers at the Wistar Institute 
where Koprowski did much of his research. They could be tested 
[59:106+]. 

Tom Folks of the CDC thinks it’s a good idea to test the seed 
stocks of polio because “any time we can learn more about the 
natural history [of AIDS], it helps us understand the pathogenesis 
and...the transmission [59:106+].” Robert Gallo also thinks it’s 
important to determine whether a monkey virus sparked AIDS. 
Questions like this “are of more than academic interest because 
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answering them may help avoid future zoonotic catastrophes—that 
is, transmission of disease from lower animals to humans [131].” 
Responding to these concerns, some AIDS researchers formally 
requested samples of the original polio vaccine seed stocks. But 
the government will neither release nor test them because there are 
“only a small number of vials” of the material, and tests “might 
use it all up [59:108].” 

12. AIDS within the Gay community 

If AIDS originated in Africa via contaminated polio vaccines, 
how did this disease spread to male homosexuals in America? In 
1974, clinics in New York and California began experimental 
treatments for gay men afflicted with herpes. Therapy consisted of 
multiple doses of the live polio vaccine [132]. As noted earlier, 
this vaccine was produced in the kidneys of the African Green 
monkey, a known reservoir for simian immunodeficiency virus 
(SIV), a likely precursor to HIV [59;84;97-104], Beginning in the 
early 1980s, simultaneous outbreaks of Kaposi sarcoma and seri¬ 
ous opportunistic infections (later associated with AIDS) were 
reported among homosexual men, especially in New York City, 
San Francisco, and Los Angeles [99]. This time span coincides 
with the average incubation period between HIV infection and the 
development of AIDS [100]. 

In 1982, the CDC concluded that such outbreaks “strongly sug¬ 
gests the occurrence of a single epidemic of underlying immuno¬ 
suppression... [133]” The following year, HIV was identified as 
the causative agent [99]. And in 1992, Lancet published the first 
scientific explanation showing how repeated doses of SIV- 
contaminated polio vaccines may have seeded HIV among Ameri¬ 
can homosexual men [99]. 

13. AIDS with no identified risk factor (NIR) 

Another unusual event occurred in the 1980s. Hundreds of peo¬ 
ple diagnosed with AIDS had no identified risk factor (NIR) [134]. 
They did not engage in risky behaviors related to AIDS infection. 
The CDC also listed numerous children as NIR [134]. Some par¬ 
ents believe HIV-contaminated polio vaccines infected their loved 
ones [135]. 

On February 12,1994, Bruce Williams filed a civil suit against 
the American Cyanamid Company, claiming its polio vaccine 
caused his daughter’s illness. The suit alleges that “the live oral 
poliovirus vaccine was produced, tested, and approved by the 
United States Food and Drug Administration pursuant to measures 
inconsistent with accepted standards of medical practice.” The 
lawsuit also asserts that “the product was FDA approved despite 
the known presence of contaminants, including retroviruses such 
as HIV [136].” 

Walter Kyle, the Williams’ lawyer, identified the specific lots 
of vaccine the child received, but the CDC and federal health offi¬ 
cials have refused to test them [134:106]. Kyle believes “The CDC 
could disprove my entire hypothesis by testing the vaccines they 
have in their possession. The fact that they haven’t done so is evi¬ 
dence there’s something wrong with the vaccine [134:106].” 

Some researchers believe the true number of NIR cases could 
be in the thousands [134,137]. When health officials examine peo¬ 
ple with AIDS, they try to identify a risk factor. If a patient admits 
he once had unprotected sex, that becomes his factor, even though 
there’s no proof that is how he was infected [134]. 


The evidence implicating polio vaccines grown in monkey kid¬ 
neys with our current epidemics of cancer and AIDS continues to 
grow. But what if polio vaccines were produced in cow serum? 
Would that make a difference? 

14. Polio vaccines and Mad Cow disease 

Mad cow disease, or bovine spongiform encephalopathy (BSE) 
is a progressive neurological disorder of cattle. Infected cows lose 
weight, drool, arch their backs, wave their heads, teeter back and 
forth, threaten other cows, act crazy, and eventually die. The first 
case of the disease was observed in 1984. Since then, BSE has 
killed more than 200,000 cows [138]. 

Mad cow disease is related to scrapie, a similar disease afflict¬ 
ing sheep [139]. In fact, authorities believe it spread to cows from 
sheep when they were fed scrapie-infected bone meal [139]. 
Cruetzfeldt-Jakob disease (CJD) and vCJD (a newly discovered 
variant) are the human equivalents of mad cow disease [139]. 
They cause a comparable wasting of the brain leading to muscle 
incoordination, sensory loss, and mental confusion [139]. It is al¬ 
ways fatal. There is no known cure [138:54]. 

There is very strong evidence that mad cow disease and the 
newly discovered variant of Cruetzfeldt-Jakob disease are caused 
by the same infectious agent. For example, a 1996 study showed 
that monkeys injected with BSE developed symptoms remarkably 
similar to vCJD [140]. Another study showed that BSE and vCJD 
had similar molecular characteristics—unlike “classical” CJD 
[141]. Two later studies, one published in 1997, the other in 1999, 
appear to confirm that BSE from cattle causes vCmetzfeldt-Jakob 
disease in humans [142,143]. Researchers think that mad cow dis¬ 
ease can be passed from cows to humans if they ingest BSE- 
infected beef [138:56; 144; 145], or if they receive vaccines con¬ 
taminated with BSE [145-148], 

BSE associated infectious agents are capable of contaminating 
polio vaccines because they are not only grown in monkey kid¬ 
neys, but in calf serum as well [3], In fact, many parts of the cow 
are used in vaccine production. Glycerol is derived from cow fat; 
gelatin and amino acids come from cow bones; and the growth 
medium for viruses and other microorganisms may require cow 
skeletal muscle, enzymes, and blood [139]. 

Authorities knew that vaccines could be infected with BSE 
associated transmissible agents as early as 1988. Yet, in England, 
vaccine manufacturers waited months before switching to cows 
less likely to be infected, and refused to remove current stock off 
the shelves and out of doctor’s offices until it was all sold, or ex¬ 
pired five years later towards the end of 1993 [ 146]. One outraged 
legislator declared that "the Department of Health was potentially 
criminally negligent in not requiring the immediate withdrawal or 
cessation of use of vaccines from potentially contaminated sources 
[146].” Despite nationwide apprehension, manufacturers continued 
to disregard European guidelines [150]. Finally, in October 2000, 
the Department of Health became so concerned about the likeli¬ 
hood of children being infected with BSE-contaminated vaccines 
and falling prey to vCmetzfeldt-Jakob disease (dozens of people, 
including children, had already contracted it) [151] that they is¬ 
sued a recall of hundreds of thousands of polio vaccines made 
using fetal bovine serum extracted from British cows 
[139,148,152], 
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In the United States, authorities waited until December 1993 
before issuing a “recommendation” that U.S. manufacturers not 
use bovine material from countries reporting BSE [153]. The FDA 
issued a second warning to manufacturers in 1996 informing them 
to “take whatever steps are necessary to reduce potential risk of 
transmission of BSE agent [139,147].” But in March 2000, the 
FDA discovered that its “recommendations” were ignored. Vac¬ 
cines were still being made in bovine materials obtained from 
countries reporting BSE [147]. 

Americans have something else to be concerned about as well. 
Although U.S. cows do not exhibit “mad cow symptoms,” every 
year in the United States tens of thousands of cattle are severely 
incapacitated; they cannot stand and walk on their own. Farm 
Sanctuary, a national non-profit organization dedicated to halting 
irresponsible agricultural practices, believes that these “downed” 
animals may harbor a new variant of BSE, and is critical of the 
Food and Drag Administration’s BSE surveillance efforts [154]. 
Despite early warning signs, downed cows are not examined for a 
new variant of BSE, and have not been ruled out of vaccine pro¬ 
duction [154]. 

Dr. Richard Marsh of the Department of Animal Health and 
Biomedical Sciences at the University of Wisconsin, Madison, 
conducted research providing evidence that downed cattle in the 
U.S. may harbor a new variant of mad cow disease. He inoculated 
cows with TME, a variant of BSE. They became “downed” instead 
of “mad” [155]. Other scientists inoculated cows with scrapie from 
U.S. sheep. They, too, became “downed” instead of “mad” [156]. 
Responding to the FDA’s apparent indifference, Farm Sanctuary 
issued the following statement: “We are distressed that economic 
priorities have tended to take precedence over the health of con¬ 
sumers. We are also concerned that, like in Britain, a powerful 
economic incentive exists to ignore evidence that BSE, or a variant 
of BSE, exists in the U.S. We urge the FDA to examine the scien¬ 
tific evidence regarding BSE carefully and to act in the interest of 
American consumers [154].” Regardless, the FDA did not modify 
its BSE surveillance policies, and vaccines made in bovine mate¬ 
rial obtained from countries reporting BSE were not going to be 
removed from the market for at least another year, until 
2002—after all existing stock had been purchased and consumed 
[139,147], 

15. More animal viruses 

Thousands of viruses and other potentially infectious micro¬ 
organisms thrive in monkeys and cows, the preferred animals for 
making polio vaccines [83:159]. SV-40, S1V, and BSE associated 
transmissible agents are just three of the disease-causing agents 
researchers have isolated. For example, scientists have known 
since 1955 that monkeys host the “B” virus, foamy agent virus, 
haemadsorption viruses, the LCM virus, arboviruses, and more 
[157]. Bovine immunodeficiency virus (BIV), similar in genetic 
structure to HIV, was recently found in some cows [103:100]. 

In 1956, respiratory syncytial virus (RSV) was discovered in 
chimpanzees [158]. According to Dr. Viera Scheibner, who stud¬ 
ied more than 30,000 pages of medical papers dealing with vacci¬ 
nation, RSV viruses “formed prominent contaminants in polio 
vaccines, and were soon detected in children [159].” They caused 
serious cold-like symptoms in small infants and babies who re¬ 
ceived the polio vaccine [ 159]. In 1961, the Journal of the Ameri¬ 


can Medical Association published two studies confirming a 
causal relationship between RSV and “relatively severe lower 
respiratory tract illness [160].” The virus was found in 57 percent 
of infants with bronchiolitis or pneumonia, and in 12 percent of 
babies with a milder febrile respiratory disease [161]. Infected 
babies remained ill for three to five months [161]. RSV was also 
found to be contagious, and soon spread to adults where it has 
been linked to the common cold [162], 

Today, RSV infects virtually all infants by the age of two years, 
and is the most common cause of bronchiolitis and pneumonia 
among infants and children under one year of age [163]. It also 
causes severe respiratory disease in the elderly [164]. RSV re¬ 
mains highly contagious and results in thousands of hospitaliza¬ 
tions every year; many people die from it [165]. Ironically, scien¬ 
tists are developing a vaccine to combat RSV [166]—the infectious 
agent that very likely entered the human population by way of a 
vaccine [159]. 

Dr. John Martin, a professor of pathology at the University of 
Southern California, has been warning authorities since 1978 that 
other dangerous monkey viruses could be contaminating polio 
vaccines. In particular, Martin sought to investigate simian cyto¬ 
megalovirus (SCMV), a “stealth virus” capable of causing neuro¬ 
logical disorders in the human brain. The virus was found in mon¬ 
keys used for making polio vaccines. The government rebuffed his 
efforts to study the risks [83:159-61], However, in 1995, Martin 
published his findings implicating the African green monkey as 
the probable source of SCMV isolated from a patient with chronic 
fatigue syndrome [167]. 

In 1996, Dr. Howard B. Urnovitz, a microbiologist, founder 
and chief science officer of Calypte Biomedical in Berkeley, Cali¬ 
fornia spoke at a national AIDS conference where he revealed that 
up to 26 monkey viruses may have been in the original Salk vac¬ 
cines. These included the simian equivalents of human echo virus, 
coxsackie, herpes (HHV-6, HHV-7, and HHV-8), adenoviruses, 
Epstein-Barr, and cytomegalovirus [168-170]. Urnovitz believes 
that contaminated Salk vaccines given to U.S. children between 
1955 and 1961 may have set this generation up for immune system 
damage and neurological disorders. He sees correlations between 
early polio vaccine campaigns and the sudden emergence of hu¬ 
man T-cell leukemia, epidemic Kaposi’s sarcoma, Burkitt’s lym¬ 
phoma, herpes, Epstein-Barr and chronic fatigue syndrome 
[168:1], 

Urnovitz also discussed “jumping genes”—normal genes that 
may recombine with viral fragments to form new hybrid viruses 
called chimeras. He believes that this is exactly what happened 
when monkey viruses and human genes were brought together 
during early polio vaccine campaigns. And because the chimera 
“has the envelope of a normal human gene,” typical cures won’t 
work. How do you develop a vaccine or other antidote against the 
body’s own DNA [168:1-4; 171]? 

16. Mutated polio strains 

Several years ago, the World Health Organization launched the 
Global Polio Eradication Initiative, with 2000 as its target date for 
eliminating the disease. However, by 2000 it became clear that not 
only was polio still around, but new strains of the disease— 
derived from the vaccine itself—were emerging [172]. Research¬ 
ers first noticed something unusual in 1983. Outbreaks of polio in 
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Egypt were being caused by a “vaccine-derived” polio vims [173]. 
In 1993, Dr. Radu Crainic of the Pasteur Institute, discovered that 
strains of the polio virus have the ability to spontaneously recom¬ 
bine with themselves and create new strains. Crainic showed that 
if you vaccinate a child with polio strains 1, 2, and 3, you can pro¬ 
duce a new strain, strain 4, out of the child’s stool. Crainic con¬ 
cluded that the polio vaccine creates favorable conditions contrib¬ 
uting to the evolution of viral “recombinations” [174]. 

In October 2000, virologist Hiromu Yoshida of Japan’s Na¬ 
tional Institute of Infectious Diseases in Tokyo reported finding a 
new infectious polio vims in Japanese rivers and sewage. Genetic 
sequencing confirmed that the vims had mutated from the polio 
vaccine and regained much of its original virulence [175]. Accord¬ 
ing to Yoshida, it poses a “persistent environmental threat [172].” 

In December 2000, researchers reported on a polio outbreak in 
Haiti and the Dominican Republic that resulted in numerous cases 
of flaccid paralysis [173]. Laboratory examinations confirmed 
health authorities’ worst suspicions: the disease was caused by “an 
unusual viral derivative” of the polio vaccine. The virus demon¬ 
strates genetic similarity to the parent vaccine strain, “but it has 
assumed the neurovirulence and transmissibility” of the wild polio 
vims [173]. Health officials are obviously concerned, “because a 
wild poliovirus has not circulated in the Western Hemisphere since 
1991,” and if the newly mutated polio vims spreads, it could cause 
new epidemics of the disease (Figure 8) [173]. 

Figure 8. Polio eradication with vaccines: a vicious cycle? 
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The wild polio vims brought about the development of polio vaccines, 
which spawned mutations of the polio vims, resulting in new “vaccine- 
derived” wild polio viruses. Source: Virology 1993; 196:199-208; Lancet 
(October 28, 2000); Reuters Medical News (December 4, 2000) 

17. How is today’s polio vaccine produced? 

Despite the polio vaccine’s long history of causing polio, and 
the manufacturer’s inability to protect the public from dangerous 
microorganisms that perpetually contaminate their ever growing 
repertoire of “new and improved” products, the currently avail¬ 
able inactivated, or “killed-vims” polio vaccine continues to be 
manufactured in much the same way as earlier versions. Animal 
matter and questionable drugs are still used. In the United States, 
today’s polio vaccine is a sterile suspension of three types of po¬ 
liovirus. “The viruses are grown in cultures of a continuous line of 
monkey kidney cells...supplemented with newborn calf serum...” 
The vaccine also contains two antibiotics (neomycin and strepto¬ 
mycin), in addition to formaldehyde as a preservative [3], 


In Canada, the inactivated polio vaccine is produced in “human 
diploid cells” instead of monkey kidneys [83:163]. Some research¬ 
ers believe this is a safer alternative. According to Barbara Loe 
Fisher, president of the National Vaccine Information Center in 
Vienna, Virginia, “With mounting evidence that cross-species 
transfer of viruses can occur, the United States should no longer be 
using animal tissues to produce vaccines [91].” However, Dr. Ar¬ 
thur Levine of the National Institutes of Health believes that mak¬ 
ing polio vaccines using human cells isn’t risk-free either, “be¬ 
cause they must be tested for human infections [176].” 

18. Are positive changes possible? 

Government officials worry that even debating the issue will 
frighten parents. Levine probably speaks for many people within 
the vaccine industry when he declares: “We do a grave disservice 
to the public if we were now to question the safety of the current 
polio vaccines... [176]” But Barbara Loe Fisher would like to see 
changes in the way vaccine safety is governed. She believes that 
agencies like the FDA have an inherent conflict of interest because 
of their mandate to promote universal vaccination on the one hand 
and regulate vaccine safety on the other. “Who’s minding the store 
when the FDA has allowed drug companies to produce vaccines 
grown on contaminated monkey kidneys?” Fisher asks. “What 
happened to protecting the public health [60]?” Dr. John Martin 
agrees. He believes that we need to immediately determine the 
prevalence of stealth viruses of simian origin in the United States, 
and whether they may be contributing to chronic immune system 
and brain disorders in children and adults [177]. Dr. Urnovitz is 
even more resolute in his convictions. He thinks that an extensive 
study of human exposure to simian microbes is long overdue. 
“Half of the people in this country are baby boomers who were 
born between 1941 and 1961 and are at high risk for having been 
exposed to polio vaccines contaminated with monkey viruses. Are 
we just a time bomb waiting to happen, waiting to develop lupus, 
Alzheimer’s and Parkinson’s disease [168:4,5; 169]?” Umovitz 
also challenged medical science to prove him wrong. “What we 
are saying here is that there is a strong probability that no human 
retroviruses existed before the polio vaccines... You have to real¬ 
ize that if you mess around with nature, you’re going to pay the 
price... The objective here is a better, healthier world... 
[168:4,5;169;171]” 
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Introduction 


Each year, millions of people suffer from the influenza virus. Most recover in a matter of days, but many suffer complications that can lead to long-term 
problems — pneumonia, encephalitis, and even death. And while conventional medicine is effective at fighting the secondary bacterial infections that 
can accompany a viral illness, it has little to offer in the way of fighting the flu. 

Fortunately, each of us has a built-in network of defense mechanisms that protects us against disease-causing viruses and other infectious 
microorganisms. 

Herbs support this network in a variety of ways. Some herbs contain compounds that kill harmful microbes on contact or stimulate the immune system 
to increase the activity of white blood cells. Other herbs aid in a more indirect way — by thinning congestion-causing mucus to facilitate its excretion, 
by modulating a fever, or by enhancing resistance to infection. Still others can be used for comfort — to alleviate aches and pains, to soothe an upset 
stomach, or to help induce a more restful sleep. 

While there may be times when we need to resort to over-the-counter medications or prescription pharmaceuticals, nature has provided us with a 
bountiful pharmacy that we can grow in our own backyards. Read on to find out everything you need to know about flu — and how herbs can help you 
prevent and treat it. 


Danger Over the Counter 

Reye’s syndrome (RS) is a serious complication of certain viral infections, including the flu. Children under the age of 15 are most 
susceptible. Aspirin and other over-the-counter medications that contain salicylates increase a child’s risk of RS. Typically occurring 3 to 
5 days after a viral infection begins, RS causes persistent vomiting, lethargy, confusion, personality changes, convulsions, and loss of 
consciousness. Without early diagnosis and treatment, RS can cause brain damage and liver dysfunction. The best treatment is prevention: 
Never give a child aspirin during a flu infection. Other salicylate-containing medicines to avoid during the flu include Alka-Seltzer, 
Anacin, Bufferin, Dristan, Excedrin. and Pepto-Bismol. 


Full Means Flu 

As the days become shorter and colder, the influenza virus starts warming up for its annual onslaught. For most of the Northern Hemisphere, autumn 
heralds not only the beginning of the holiday season but also the start of flu season. In the months that follow, travelers crisscrossing the country, cooler 
temperatures, and increased levels of stress add up to conditions that are ideal for viruses to flourish. 

Once viruses gain a foothold, they spread easily from person to person through respiratory droplets, those aerosol vapors that disperse through a 
sneeze or a cough. For susceptible people, the virus settles in quickly, bringing those familiar muscle aches, fevers, and chills that are the hallmark of the 
flu. 

But the presence of viruses and other infectious organisms in your environment doesn’t necessarily mean that you’ll get sick Developing a healthful 
lifestyle, taking precautions to minimize your risk of infection, and knowing how to prevent and manage the flu safely will help you stay healthy no 
matter what the season. 

An Alphabet Soup of Viruses 

There are numerous types of viral infections. Many infections commonly referred to as flu are not really caused by influenza viruses. In fact, there are 
only three identified influenza viruses: influenza type A, type B, and type C. 

Types A and B are responsible for epidemics of respiratory illness and are associated with severe illness, complications, hospitalization and death. 
Type C is usually mild and may come and go without symptoms. It does not cause or contribute to epidemics, so it is not considered a serious health 
threat. That’s why prevention and treatment efforts are targeted at only types A and B. 

No One Is Immune to the Flu 

in the United States, influenza virus infections are most prominent from November through April, peaking between late December and early March. Each 
year, approximately 108 million people get the flu. Flu outbreaks typically occur in small, localized populations, such as schools, daycare facilities, and 
families, and last for only short periods of time. And although most people will recover without complications or lingering effects, 1 percent will 
require hospitalization for severe illness. Of those 1 percent who are hospitalized, about 8 percent will die from complications directly caused by the 
flu. 

Like other viruses, the influenza virus gradually evolves over time so that the virus that was causing illness last year may return this year in an altered 
form That’s why no one is ever really immune to the flu. As “new” viruses, these mutated viruses initially go unrecognized by the immune system And 
by the time the immune system has had a chance to respond, the virus is well established and spreading efficiently throughout the surrounding 
communities. 

That’s how epidemics, or localized outbreaks, start. Pandemics, or worldwide epidemics, occur when the structure of a flu virus changes suddenly 
and dramatically. It becomes sufficiently different from previous flu viruses so that large numbers of people have no immune protection against it. These 
pandemics are rare but devastating. Although only three pandemics have occurred in the past century, among them they caused more than 20 million 
deaths worldwide. 







Is It the Flu? 


Influenza usually starts with a fever — generally 100 to 103°F (38-39°C) in adults, 102 to 105°F (39-40°C) in children. Respiratory symptoms, such as 
a runny or stuffy nose and cough, may appear suddenly, along with a sore throat, headache, muscle aches, and extreme fatigue. The fever phase of the flu 
typically lasts 3 to 4 days, followed by several days of continued weakness and fatigue. It is not uncommon for the fever to have a second peak 
following several days of a normal temperature. This may indicate a secondary bacterial infection, especially if accompanied by worsening symptoms. 
Flus complicated by bacterial infection may require antibiotic therapy. If you think you’re suffering from a secondary infection, call your doctor for 
appropriate treatment. 

Children are more likely to exhibit systemic symptoms, including nausea, vomiting, and diarrhea, when they have the flu. “Stomach flu” is simply a 
misnomer often used to describe gastrointestinal infections caused by other microorganisms. 

The entire course of influenza usually lasts 1 to 2 weeks. 


Flu or Cold? 

Is it the flu or just a common cold? ft’s sometimes difficult to differentiate between the two. Here’s a checklist of signs and symptoms 
characteristic of each. 



1 lu 

Cold 

Fever 

Over 100.5“F (38°C) 

Slight or none 

Muscle aches 

Yes 

None 

Headache 

Usually 

Occasionally 

Sore throat 

Usually 

Occasionally 

Fatigue 

Moderate to severe 

None to moderate 

Congestion 

Sinus and/or chest 

Sinus and/or chest 










When Flu Gets Complicated 

People over the age of 65 and those with chronic immune deficiency or disorders involving the respiratory or cardiovascular system may be at increased 
risk for developing serious illness and complications when they get the flu. 

On average, approximately 20,000 Americans die from complications of influenza each year. These complications include pneumonia, encephalitis 
(inflammation of the brain), myocarditis (inflammation of the heart), and Reye’s syndrome (brain and liver damage). It’s important to remember that 
while most cases of influenza resolve on their own with time, the flu can be a serious illness, especially to the elderly, the very young, and those whose 
immune systems are already weakened by chronic conditions. 



Who Should Take the Flu Vaccine? 


The flu vaccine is an annual immunization designed to provide protection against those flu viruses projected to be most prevalent that season. The 
Centers for Disease Control and Prevention (CDC) recommends the vaccine for people who are at high risk of developing serious complications from 
influenza infections — those over the age of 65 and those with chronic immune deficiency or disorders that involve the respiratory or cardiovascular 
system. In addition, pregnant women, children who are at risk for Reye’s syndrome (e.g., children on aspirin therapy), and those who are in frequent 
contact with high-risk patients (e.g., health practitioners, caretakers, and household members) should consider an annual flu shot. 

CDC guidelines suggest that the flu vaccine be administered between September and mid-November for maximum protection during the flu season. 
Annual administration is necessary because of the changing nature of viruses and the temporary protection provided by the vaccine. 

The vaccine is a concoction of dead influenza virus particles that are cultivated using hen’s eggs. Serious side effects of the vaccine may occur in 
those who have allergies to eggs or other vaccine components. Other side effects include soreness at the injection site, headaches, and low-grade fever. 

The effectiveness of the vaccine is limited by the fact that the influenza virus strains included in the vaccine are chosen 9 to 10 months before the 
influenza season begins. Mutating influenza viruses and incorrect guesses about which viruses will spread limit the usefulness of the vaccine. The CDC 
reports that in healthy young adults, the vaccine is 70 to 90 percent effective in preventing illness. However, healthy young adults are also the least likely 
to suffer a serious bout of the flu or its complications. The vaccine is most useful in elderly and debilitated populations where, though it is less effective, 
it may nonetheless reduce the severity of an illness and the likelihood of serious complications. 


Big Medicine’s Big Guns 

The antiviral pharmaceuticals amantadine and rimantadine have been shown to be effective at interfering with the replication of the 
influenza A virus. By halting the virus’s ability to reproduce, the antivirals give your immune system time to mobilize and take action 
against the infection. These drugs can be administered in prevention, before infection, and as treatment within the first 48 hours of illness. 
They may be used for people who are at high risk and who have not received the flu vaccine. Serious side effects associated with 
amantadine and rimantadine are alterations in central nervous system and gastrointestinal function, such as delirium, seizure, hallucination, 
and stomach upset. 






Our Natural Defenses 


Given the sometimes deadly nature of flu, it’s fortunate that the body has a number of built-in defenses. 

The surfaces of your body forma physical barrier with secretions, mucus, and oils that contain immime-promoting substances called 
immunoglobulins. These immunoglobulins, specifically secretory immunoglobulin A, are present on the skin, along the entire gastrointestinal tract, in 
sinus passages, and in the lungs. In addition, tiny hairs, called cilia, help trap foreign particles in the respiratory tract and assist in their removal. Fevers, 
increased mucus production, vomiting, and diarrhea are other ways in which the body immobilizes, kills, and eliminates infectious microbes. 

The immune system also responds to a foreign intruder, such as a virus, by making an antibody that identifies the intruder and directs the body’s 
defense. Each strain of virus requires a matching antibody. With many viruses, subsequent exposures do not necessarily lead to a recurrence of infection 
because of the ready-made antibodies at hand. This is illustrated by childhood diseases, such as measles, mumps, and rubella, in which an infection 
results in lifelong immunity. We don’t get these infections a second time because our antibodies are armed and dangerous. 

On the other hand, because viruses are adept at changing their features, some — such as the flu virus — can make your immune system think they’re a 
brand-new virus, then slip past your body’s defenses and infect you over and over again. 

There are several factors that make you more susceptible to disease. Visitors from out of town may introduce different germs into the local 
environment. A drier, cooler climate along with household heating systems acts to dry mucous membranes and inhibit their natural ability to protect you. 
In addition, the change of seasons, the beginning of the school year, chronic physical or emotional stress, and a succession of holidays (with the 
accompanying stress of family and in-laws, late nights, and sugar overload) are all factors that can wear you down and weaken your immime system 
Like other opportunistic infectious organisms, viruses have the ability to lie dormant during times of good health and surface when conditions are once 
again conducive to infection. 



Flu Prevention 


You can help prevent the flu by restoring balance to your body, building a strong immune system, and minimizing your risks. Here’s what 1 mean. 

Balance Your Body 

Learn how to listen to your body, then pay attention to its cues. Overriding symptoms such as fatigue and low energy by repeatedly ignoring their 
message can become self-defeating when that nagging, run-down feeling turns into a full-blown infection. Knowing when to stop and reestablish balance 
is the first step in taking charge of your health. 

Fight dehydration. Adequate hydration with plain water is a crucial element for every function of the body. In flu prevention, sufficient water intake 
keeps mucous membranes moist and healthy, enhancing their natural resistance to harmful organisms. Unfortunately, the change of seasons, particularly 
autumn to winter, poses its own challenges. Cooler temperatures often mean lower humidity. Heating systems, especially wood-burning stoves, further 
dry the environment, leaving respiratory passages parched and less resistant to infection. 


How Well Do You Listen to Your Body? 

Do you get sick more than two or three times a year? 

Do you feel run-down or unwell more than one day a week or three days a month? 

Do you feel better on the weekends and then begin to feel run-down again during the week? 

Do you feel rested after a frill night’s sleep? 

Are you often tired during the day? 

Do you push yourself through the day? 

Do you find yourself feeling irritable or snapping for no particular reason? 

Take time to consider these questions. If you answered yes to more than three of them, you may need to listen more closely to the messages 
your body is sending you. 


That’s why you need to drink even more water in the winter than the rest of the year. {Hint: Nosebleeds and dry, cracking skin are two signs that you 
need to drink more water.) 

Forget packaged foods, caffeine, and sugars. To help create optimal health, begin by decreasing your intake of refined and processed foods. Limit 
your intake of sugar, baked goods (e.g., doughnuts, bagels, and cookies), pasta, bread, prepared foods, and any food that comes in a package. Avoid 
stimulants (e.g., caffeine), alcohol, sodas, and simple sugars, including cane sugar, corn syrup, beet sugar, honey, maple syrup, fruit juice, and dried 
fruit. While you may receive short-term gain from the transient comfort of these foods, your body pays a long-term price. Refined and processed foods 
increase the body’s excretion of important vitamins and minerals, such as B vitamins and magnesium, which are required for a healthy immune system. 

Shop organically. Learn to listen to your body’s needs. When you do, you’ll find that rather than filling up on empty calories, your body wants to be 
replenished with wholesome, nutritious foods. Pesticides, hormones, and additives present in our food supply place a heavy burden on the body. If you 
eat foods contaminated with these substances, your body wastes energy and resources detoxifying itself instead of gaining strength. That’s why you make 
a commitment to buy organically grown or raised produce, poultry, and meats. 

Eat mindfully. How you eat is every bit as important as what you eat. Take time to create and enjoy your meals. Give yourself the space to 
appreciate the food that you’re taking in for sustenance. Remember that digestion begins in the mouth. Breathe between bites and chew your food 
thoroughly. Cultivating awareness by allowing yourself to experience the present moment will guide you to a more healthful way of eating. 

Build a Strong Immune System 

The immune system, with its multiple facets, has specific requirements for nourishing and restoring itself. Good nutrition, moderate exercise, effective 
stress-coping strategies, and healthy relationships are key factors in keeping it on an even keel and ready to respond to trouble. The following tips will 
help you give your immune system what it needs to defend your body against the flu. 

Load up on foods rich in vitamin A and carotenes. Vitamin A (retinol) and carotenes protect against infection by maintaining the integrity of mucous 
membranes. Vitamin A is found primarily in animal sources (e.g., beef, chicken, and dairy products), while carotenes are found in brightly colored 
vegetables (e.g., carrots and yams) and dark leafy greens. 

Replenish vitamin C. Vitamin C (ascorbic acid) optimizes immune function and protects cells from damage caused by inflammation, a side effect of 
infection and your immune system’s fight against it. Because ascorbic acid is a water-soluble vitamin, it is not stored in the body and needs to be 
continually replenished. Foods high in vitamin C include orange juice, peppers, grapefruit, broccoli, strawberries, and mango. 

Maintain your zinc reserves. Zinc is the second most abundant trace mineral in the body, after iron. It lowers the incidence of illness, improves 
immune function, and speeds recovery. Zinc is found mainly in animal products, especially red meat, oysters, and other shellfish. Legumes (e.g., lima 
beans, soybeans, and pinto beans), whole grains, and pumpkin seeds also contain high amounts of zinc, though other compounds in these foods may 
inhibit its absorption. 

Get adequate amounts of essential fatty acids. Essential fatty acids (omega-3 and omega-6 fats) have a regulatory effect on the immune system and 
are a necessary component of enhancing the strength of the body’s tissues. These fats are found in nuts (e.g., walnuts, almonds, and hazelnuts), seeds 
(e.g., sesame, pumpkia and flax), and cold-water fish (e.g., salmoa mackerel, and sardines). 

Get on your feet. Exercising 30 to 60 minutes three or tour times a week has a strengthening effect on the immune system, making it more resilient 
and able to withstand adverse conditions. If you suffer from chronic illness or have a circulatory-related conditioa be sure to have your exercise 
regimen approved by your healthcare provider. 

Zap stress. Learning to view stress as a challenge and meeting it head-on is an empowering experience that may actually enhance your well-being. 
Emotions are directly tied to immune function. Feelings of hopelessness and despair inhibit the ability of the immune system to respond appropriately to 







challenges. Relaxation techniques, meditation, yoga, exercise, journaling, and biofeedback are just some of the numerous ways to effectively manage 
stress. 

Build nurturing relationships. Healthy relationships based on mutual respect and understanding — and that allow free communication — are 
essential to well-being. The benefits of relationships come not just from giving of oneself but from receiving as well. Too often we isolate ourselves 
rather than reach out for support. Take time to develop a network among your family, friends, and community. Seek relationships that nurture and sustain 
you in all aspects of your life. 

Quiet mind and body. Setting aside time every day for meditation or prayer quiets the mind and relaxes the body, allowing for greater integration of 
body, mind, and spirit and an increased sense of well-being. Studies have shown that the relaxation response induced by a meditative state is a powerful 
enhancer of immune function. 

Minimize Your Risk 

Chances are good that no matter how careful you are, you’ll encounter someone with the flu every fall. And while it’s impossible to avoid all challenges 
and stress, here are a few simple steps you can take to beat the odds of getting sick. 

Sleep. Consistently restful sleep is essential to maintaining good health. Your immune system does its best work when it is well rested. Catching up 
on your sleep on the weekends may feel good temporarily, but it can’t make up for the effects of dragging your exhausted self through the workweek. 
Chronic sleep deprivation compromises immune function and makes us more susceptible to illness. 

Travel only when necessary. Traveling long-distance may contribute to illness in two ways: by mingling germs from two separate and distant 
locales and by requiring you to spend time in a confined space, often with many people. Airplane travel provides ideal conditions for the exchange of 
diseases: dry, recirculated air; crowded conditions; and, for many passengers, a stressful situation. 

Wash your hands frequently. We are constantly exchanging germs with other people and the environment we share. One of the primary ways we do 
it is with our hands. Opening doors, turning on water faucets in public rest rooms, covering our mouths to sneeze or cough, blowing our noses, shaking 
hands, sharing pens, pushing elevator buttons, gripping escalator railings, and holding phones are only a few ways in which we acquire and transmit 
germs to and from our surroundings. That’s why you should make a point of washing your hands several times during the day and, especially, on 
returning home. Not only will you protect yourself from the germs that others have left behind, but you also will minimize the chances of spreading your 
own germs to others. 



A Commonsense Approach to Treating the Flu 

Even the healthiest, least stressed people occasionally succumb to the flu — and there’s nothing to do but surrender to the process, cancel the week’s 
schedule, then support your body’s work with rest, nutrition, and herbs. Here’s how to get back on your feet. 

Eat simply. Eliminate dairy products, including milk, cheese, and ice cream Dairy encourages the formation of mucus and promotes congestion. 
Avoid foods with lots of protein — meat, for example —which require a lot of energy to digest. Favor soups and broths, as well as steamed vegetables 
and cooked grains, such as oatmeal, barley, millet, and rice. 

Sip and simp. Frequent sips of tea, diluted juice (fruit or vegetable), soups, and water throughout the day will help maintain the fluids, minerals, and 
electrolytes you need to get well. 

Let your fever work for you. A fever is one of your body’s best defenses. Do not reduce a healthy fever with over-the-counter medications, such as 
Tylenol, unless the fever becomes dangerously high or you’re very uncomfortable. (See the box below for tips on supporting a healthy fever.) Applying 
cool, damp cloths to the forehead and chest is a safe way to relieve the discomfort of a fever. 


Natural Fever Aids 

Fevers are your body’s attempt to immobilize or kill harmful organisms. Children tend to have higher temperatures than adults without any 
adverse effects. 

■ For fevers of 101°F (38°C) or less: Increase fluids, including water, diluted juices, and herbal teas, to avoid becoming dehydrated. Drink 
herbal teas to support a healthy fever. These warm fluids warm the body, augmenting the infection-fighting increase in temperature, and 
stimulate perspiration to prevent too high a fever. 

■ For persistent fevers (those that last 3 to 4 days) of 101°F (38°C) or higher: In addition to the above, include herbs such as elder, 
peppermint, and yarrow to promote perspiration and cool the body. Lower the fever with tepid baths and compresses using cooled herbal 
infusions. 


Rest, rest, rest! Stay in bed, sleep as much as you like, and avoid any unnecessary activities. 

Avoid drastic temperature changes and becoming chilled. Stay warm and change into dry clothes after fever-induced sweats. A hot-water bottle 
wrapped in flannel and held close to the body can help ease feverish chills. 

Supplement your immune system Although it’s important to include dietary sources of immune-enhancing nutrients while you have the flu, it’s also 
important to take additional vitamin and mineral supplements. Caution: Pregnant women should consult a physician before taking supplements. 

■ Vitamin A: 10,000 IU one or two times daily for adults; 5,000 IU daily for children. Mixed carotenes or beta-carotenes may be taken instead of 
vitamin A and at higher doses (25,000 IU per day for adults; 10,000 IU daily for children). 

■ Vitamin C: 1,000 mg two or three times daily for adults; 250 to 500 mg two or three times daily for children. Take a buffered form of vitamin C 
to avoid stomach upset with high doses. 

■ Zinc: 15 mg one or two times daily for adults; 10 mg daily for children. Zinc lozenges are especially beneficial with sore throats. Take 
commercial preparations as directed. 

■ Essential fatty acids: 1,000 to 1,500 mg one or two times daily for adults. Alternatively, take 1 tablespoon of flaxseed oil one or two times 
daily; children can take !4 to 1 teaspoon daily. Essential fatty acids are fragile and need to be stored in dark containers and in a cool place. The 
beneficial effects of the oil are destroyed by light and heat. 

When to Seek Help 

Fevers over 103°F (39°C) that do not respond to fever-reducing treatments, severe vomiting, and severe diarrhea require immediate medical attention. 
Losing fluids through feverish sweats, vomiting, and diarrhea may cause serious dehydration or metabolic imbalances, particularly in the elderly and 
young children. A child with a high fever may even experience convulsions, become confused, or lose consciousness. Symptoms that are not improving 
or are worsening after 3 or 4 days of treatment may indicate severe illness or complications. If any of these signs or symptoms occur, consult your 
healthcare provider immediately or call 911 for emergency medical assistance. 







Twelve Herbs to Beat the Flu 


Herbs are a gentle and effective way to support your body during the flu season. They strengthen the body’s resistance to disease and promote its natural 
defenses. In treating the flu, herbs can stimulate the immune system, aid in eliminating the virus, and alleviate discomfort all at the same time. They 
address every facet of the infection. The ground rides for using herbs are these: 

■ Gentle herbs in teas and glycerites should be used for children and for mild infections (those with low fever and few symptoms). More serious 
infections (characterized by high fever, sore throat, cough, aches and pains, fatigue, diarrhea, and so on) require higher doses at more frequent 
intervals. 

■ If the symptoms do not abate or are worsening 3 or 4 days after you initiate herbal treatment, check with your doctor. 

■ Those at high risk for complications — people over the age of 65 and those with chronic immune deficiency or disorders involving the 
respiratory or cardiovascular system — shoidd seek medical attention whenever serious infections threaten and use herbs as a complement to 
conventional therapy. 


A Glossary of Medicinal Herb Terms 

Analgesic: Provides pain relief when taken internally 
Anodyne : Provides pain relief when applied topically 

Anticatarrhal: Inhibits the production of mucus and assists in resolving congestion 
Antimicrobial: Inhibits or kills bacteria, viruses, and other microorganisms 
Antiseptic: Inhibits the growth of microorganisms 
Antispasmodic: Releases tension and spasm; relieves cramping 
Antiviral: Directly inhibits or kills viruses 

Astringent: Tones and tightens tissues, making them more resistant to infection 
Carminative : Relaxes the stomach and relieves spasm in the intestinal tract 
Demulcent: Soothes inflamed, irritated mucous membranes 
Diaphoretic: Promotes perspiration; assists the body in eliminating toxins 
Expectorant: Aids in expelling mucus from the chest and throat 
Immune stimulant: Increases the activity of specific immune functions 

Lymphatic: Stimulates lymph circulation; aids in the elimination of toxins and products of inflammation 
Mucolytic: Breaks up, thins, and resolves mucus 

Nervine: Soothes nervous tension and encourages relaxation without sedation 

Sedative : Decreases pain and nervous irritability by inhibiting central nervous system function 

A Quick Guide to Quick Relief 

Some herbs work better than others for relieving particular symptoms of the flu. In the lists below, herbs appropriate for treating particular symptoms or 
boosting particular systems are given in order of strength. The last herb in each category is no less effective than the first but should be used when a 
more gentle effect is desired, such as when treating children. See the individual herb listings beginning on page 16 for specific information on dosage 
and preparation. 

Cough: Elder, licorice, garlic, ginger, cleavers 

Fatigue: Chamomile, lemon balm, catnip 

Fever: Yarrow, ginger, elder, garlic, mint, lemon balm, catnip 

Immune support: Echinacea, licorice, garlic, ginger, lemon balm, elder, cleavers 

Muscle aches: Ginger, chamomile, lemon balm, catnip 

Nausea: Ginger, peppermint, chamomile, lemon balm, catnip 

Sinus congestion: Garlic, ginger, eyebright, peppermint, yarrow, elder 

Sore throat: Licorice, ginger, garlic, chamomile, eyebright, yarrow 


Catnip (Nepeta cataria) 

Parts used: Whole herb 

Actions: Antispasmodic, carminative, diaphoretic, mild sedative 



Medicinal uses: Although this herb is well known for its stimulating effect on cats, it actually has a sedating effect on humans. Catnip is an excellent 
remedy for children, as it calms an upset stomach, alleviates diarrhea, quiets restlessness, induces sleep, and gently breaks a fever by encouraging 
perspiration. 

Dosage: Adults should take 1 cup of catnip tea three or four times daily. Children should take Vi to Vi cup of tea three or four times daily. 

Chamomile (Matricaria recutita) 

Parts used: Flowers 

Actions: Anodyne, antimicrobial, antiseptic, carminative, mucolytic, nervine 

Medicinal uses: Chamomile is a gentle but powerful herb, especially beneficial for children. Its uses for calming and inducing sleep are well known, as 
it is typically included in commercial sleep-promoting preparations. Chamomile also calms digestive upset by relieving diarrhea, nausea, and cramping. 
Its antimicrobial compounds and mucus-thinning action help resolve congestion while reducing infection. When taken orally in teas or tinctures, 
chamomile soothes a sore throat and cools inflamed tissues. 

Dosage: Adults should take 1 cup of chamomile tea three or four times daily. Children should take % to 14 cup of tea three or four times daily. 

Caution: Chamomile may occasionally induce an allergic reaction in individuals with hay fever and allergies to ragweed. 



Chamomile (Matricaria recutita) 


Cleavers (Galium aparine) 

Parts used: Whole herb 

Actions: Astringent, demulcent, lymphatic 

Medicinal uses: Cleavers helps support the immune system by stimulating lymph circulation and encouraging drainage from swollen lymph nodes. Its 
demulcent and astringent properties make it a powerful ally in treating respiratory infections, as it both soothes and tones tissues. Use the fresh herb 
whenever possible; the drying process destroys many of cleavers’s beneficial compounds. Cleavers is abundant in spring, growing in shady, moist 
ground. It’s an excellent herb to include in spring tonics. 



Cleavers (Galium aparine) 

Dosage: Adults should take 1 cup of cleavers tea two times daily. Children should take % to 14 cup of tea two times daily. 

Echinacea (Echinacea spp.) 

Parts used: Whole herb of E. angustifolia; whole herb and root of E. purpurea; whole herb and root of E. pallida. 

Actions: Antimicrobial, antiseptic, antiviral, immune stimulant 

Medicinal uses: Long used by Native Americans as a remedy for infections, fevers, and snakebites, echinacea was adopted by early American healers 
as a “cure-all” and tonic for any ailment. Echinacea is currently one of the most researched herbs in botanical medicine, and its historical uses have been 
shown to be well founded. All varieties have been shown to be effective in stimulating immune system activity. Its antiviral properties and immune- 
enhancing compounds make it ideal for treating influenza. It is not necessary to use standardized extracts to achieve medicinal effects, as many of 
echinacea’s beneficial compounds are readily available in teas, tinctures, and the fresh juice. One side effect of taking echinacea orally is a tingling and 
numb sensation in the mouth. While this may be an annoyance, it can also provide temporary relief to a sore throat. 

Dosage: Adults should take 1 cup of echinacea tea or 30 to 60 drops of echinacea tincture three or four times daily. Children should take 14 to 14 cup of 
tea or 10 to 20 drops of tincture three or four times daily. 


Elder (Sambucus nigra) 

Parts used: Flowers and berries 

Actions: Anticatarrhal, antiviral, diaphoretic, immune stimulant 

Medicinal uses: Elder is often found planted at the entrance to gardens for protection — a carryover from the old superstitious belief that elder warded 
off evil spirits and witches. Elder has traditionally been used as a respiratory tonic and aids in relieving congestion. It provides good overall support for 
the flu, especially when it’s accompanied by a sore throat and fever. The herb soothes the mucous membranes and helps reduce inflammation throughout 
the respiratory tract. (See the box below for instructions on making an elderberry cough medicine.) 

Dosage: Adults should take 1 cup of elder tea three times daily. Children should take % to 14 cup of tea two or three times daily. 


Elderberry Syrup: A Natural Cough Medicine 

Elderberries picked in late simmer or early fall can easily be made into a syrup and used alone or as a base for other cough remedies. 
Place 1 cup of elderberries in a clean jar. Add 16 ounces of apple cider vinegar and let steep 12 hours or overnight. Strain and place in a 
nonreactive pot. Add 2 cups of raw sugar and simmer for 20 minutes, until sugar is melted. Store in a clean, dark jar in the refrigerator. 


Eyebright (Euphrasia officinalis) 

Parts used: Whole herb 

Actions: Anticatarrhal, anti-inflammatory, astringent 

Medicinal uses: Eyebright is a gentle astringent that helps reduce excessive mucus secretions and relieve irritated respiratory passages. It’s particularly 
indicated when there is eye pain and sensitivity to light from fevers or the flu. Use eyebright when symptoms are concentrated in the head with sinus 
tenderness, eye pain, and copious drainage. 

Dosage: Adults should take 1 cup of eyebright tea two or three times daily. Children should take 14 to 14 cup of eyebright tea two or three times daily. 

Garlic (Allium sativum) 

Part used: Bulb 

Actions: Antiseptic, antispasmodic, antiviral, diaphoretic, expectorant, mucolytic 

Medicinal uses: Anyone who has eaten raw garlic knows that it contains pungent substances that remain detectable in the breath for hours afterward. 
These aromatic compounds contain the antibacterial and antiviral properties that make garlic an ideal herb for fighting the flu Garlic has a rich history 
of acclaim for everything from fighting disease to warding off vampires. In 1721, when the French city of Marseilles was overrun with the plague, the 
four condemned criminals who were recruited as grave diggers were found to be immune to the disease. Their secret was a brew of macerated garlic in 
wine. This “four thieves’ vinegar” is still widely available in France today. Garlic has enjoyed widespread medicinal use; however, only raw garlic has 
had documented beneficial effects. 

Dosage: Adults should take 1 cup of garlic tea three times daily. Children should take 14 to 14 cup of garlic tea two or three times daily. Also, make an 
effort to include raw garlic in your diet. 



Garlic (Allium sativum) 


Ginger (Zingiber officinale) 

Part used: Rhizome 

Actions: Anti-inflammatory, antispasmodic, antiviral, carminative, diaphoretic 

Medicinal uses: Ginger has both stimulating and relaxing properties. It encourages circulation, which helps increase perspiration and relieve a fever 
while maintaining a feeling of warmth and calm in the body. Small sips of ginger tea stimulate the release of digestive enzymes and alleviate nausea and 
spasm Ginger encourages blood flow to the head and chest, which helps deliver its antiviral compounds to those areas while aiding in the drainage of 
congestion. Its anti-inflammatory actions also help relieve muscle aches and pain. 

Dosage: Adults should take 1 cup of ginger tea three or four times daily. Children should take !4 to 14 cup of tea three or four times daily. 


Lemon Balm (Melissa officinalis) 




Parts used: Whole herb 

Actions: Antispasmodic, antiviral, carminative, nervine 

Medicinal uses: Lemon balm’s citrus-scented volatile oil is responsible for most of the herb’s medicinal actions. Taken orally as tea or tincture, lemon 
balm eases tension, calms the mind, stimulates digestion, and reduces a fever. Inhaled in steams, the volatile oil supports the respiratory tract with its 
antiviral properties. Its pleasant fragrance elevates mood and both calms and energizes the mind. 

Dosage: Adults should take 1 cup of lemon balm tea three or four times daily. Children should take !4 to 'A cup of tea three or four times daily. 

Caution: Lemon balm is a mild inhibitor of thyroid-stimulating hormone. If you have a sluggish thyroid or are taking thyroid medication, check with your 
doctor before using this herb. 



Lemon balm (Melissa officinalis) 


Licorice (Glycyrrhiza glabra) 

Part used: Root 

Actions: Anti-inflammatory, antiviral, demulcent, expectorant, immune stimulant 

Medicinal uses: Licorice is an old folk remedy for coughs and digestive complaints. Current research has confirmed its antiviral and anti-inflammatory 
benefits, as well as the fact that it stimulates the immune system Licorice helps increase the productivity of coughs, both releasing spasms and 
increasing the removal of mucus. It is an excellent herb for treating influenza because it both inhibits the replication of viruses and activates the immune 
system Its sweet, pleasant taste makes licorice a good herb to use in combinations that include less palatable herbs. 

Dosage: Adults should take 1 cup of licorice tea two or three times daily. Children should take !4 to 14 cup of tea two or three times daily. 

Caution: Licorice root should not be used by those who have high blood pressure. 

Peppermint (Mentha piperita) 

Parts used: Whole herb 

Actions: Antiseptic, analgesic, carminative, diaphoretic, nervine 

Medicinal uses: Once used to crown Greeks and Romans on feast days, peppermint is a warming antispasmodic that relieves everything from fever to 
nausea. Its nervine properties aid in sleeplessness and restlessness. It can be used alone or as a taste enhancer in other tea or tincture formulas. The 
volatile peppermint oil released when its leaves are crushed or simmered in steaming teas kills germs in the respiratory tract and alleviates congestion. 
Used topically, the oil encourages circulation, bringing soothing warmth to the affected area. 

Dosage: Adults should take 1 cup of peppermint tea three or tour times daily. Children should take !4 to !A cup of peppermint tea three or four times 
daily. 

Yarrow (Achillea millefolium) 

Parts used: Flowers or whole herb 

Actions: Anti-inflammatory, astringent, diaphoretic 

Medicinal uses: Drinking hot yarrow tea induces moderate perspiration and helps lower a fever. The tea’s bitter taste stimulates digestion and appetite 
and contributes to its usefulness as an overall tonic for malaise and debility. 

Dosage: Adults should take 1 cup of yarrow tea two or three times daily. Children should take % to !4 cup of yarrow tea two or three times daily. 



Yarrow (Achillea millefolium) 



Herbal Medicine for Children 


When you’re feeling under the weather, the last thing you want is a foul-tasting brew. Children, especially, will resist icky-tasting medicine. On the other 
hand, they often like tastes and flavors that adults don’t. When choosing a combination of herbs for your child, be sure to include some of the more 
pleasant-tasting herbs to offset any of the less palatable ones. If you should sample the formula in front of your child, be careful not to make a face of 
distaste. You can be sure that if your child senses that you don’t like it, then he or she won’t either. 

Herbs can be mixed with juice or with other flavoring herbs to improve taste. Glycerite preparations are sweet and generally liked by children. If 
your child is having difficulty taking herbs orally, you can use other methods of administration, such as steams, baths, compresses, and rubs. The skin is 
highly absorbent, even more so in children, and is a wonderful way to introduce medicines into the system Using an external application to provide 
herbal support is also a nice way to soothe a child who is restless and uncomfortable. 

Herbal Dosages for Children 

A rough gauge of a child’s dose is to divide the adult dose in half. However, most herbalists use the following guideline: 

Age in years . . , . 

—;-—— = portion of adult dose 

Age+ 12 K 


Example for a 4-year-old: 


4 

4 + 12 


= 4 /k> = one-fourth of the adult dose 




Using Herbs to Feel Better Fast 

Herbs may be taken in a variety of ways to suit a variety of purposes. As food, teas, and tinctures or glycerite preparations, herbs assert a direct effect 
on the digestive tract. Many of them have an affinity for specific tissues, which makes them useful in directing medicinal activity and synergistic herbs to 
a localized area. Others have systemic effects, tonifying and cleansing the body or helping relieve exhaustion and debility. 


How to Use Herbs Safely 

The herbs discussed here are generally considered to be mild and safe for use by both children and adults. But any substance that we ingest 
or apply topically has the potential for an unwelcome side effect. While the known effects are listed in “Twelve Herbs to Beat the Flu” 
(beginning on page 14), our individual biochemistry is unique and always leaves the door open to the unexpected. So pay attention to your 
body’s response and discontinue any herb you suspect of causing an adverse effect. 

Adverse reactions or sensitivities to herbs often present themselves with a headache or nausea. If you experience either of these 
conditions or symptoms, consult an experienced herbalist or health practitioner for guidance. 


In baths and steams, herbs release volatile oils that are natural antiseptics and act on respiratory passages. The fragrance of these oils has a 
secondary effect on the emotional centers of the brain, inducing a feeling of calm and helping relieve discomfort. And applying an herbal preparation 
directly to the skin as a compress or rub initiates an immediate localized response, with gradual systemic effects. 

It’s best to employ more than one herb to provide relief for different symptoms and overall immune support. For example, if a child has a fever with 
nausea and restlessness, you may want to combine yarrow (to support the fever), ginger (to ease the nausea), catnip (to calm the restlessness), and 
echinacea (to support the immune system). 

In general, alcohol-based tinctures are stronger than teas and glycerites because alcohol extracts a broader spectrum of herbal compounds. This is not 
always true, however, as many herbs have beneficial properties that are extracted in water or glycerine. 

Making and Using Herbal Teas 

There are two ways to prepare herbal tea. You can make an infusion, in which the herb is steeped, or you can make a decoction, in which the plant 
matter is simmered over time. 


What’s “Herb”? 

Herb means the aerial parts of a plant — not just the leaves but all of the plant that grows above ground. 


Infusions. To extract medicinal properties from leaves, flowers, berries, or seeds, you’ll want to infuse them. Pour 1 cup of boiling water over 1 
heaping teaspoon of dried herbs or 2 tablespoons of fresh herbs. (If you’re using berries or seeds, crush them first.) Cover, let steep 10 to 15 minutes, 
strain, and drink. 

Decoctions. Decoctions are made by simmering root, bark, and other woody parts of the plant to extract their medicinal properties. Add 1 heaping 
teaspoon of dried root to 1 cup of water. Cover, bring to a boil, then simmer 15 to 20 minutes. Strain the herbs and enjoy. 

Combinations. When you’re making a tea with both roots and leaves, you’ll both infuse and decoct: Simmer the roots 20 minutes, remove from the 
heat, add the leaves and stir, then cover and steep 10 to 20 minutes longer. 

SORE THROAT SOOTHER 

Sip this warming tea to relieve a sore throat. 

1 part chamomile flowers 
1 part eyebright herb 
1 part gingerroot 
Honey 

Decoct the gingerroot for 10 minutes, then remove from heat. Add the eyebright and chamomile, cover, and steep 10 minutes. Drink warm, sweetened 
with honey if desired. Adults can take 1 cup four to six times a day; children can take !4 to x /i cup three or four times a day. 


Herb Pops Soothe a Sore Throat 

Herbal ice pops are a good way to relieve a sore throat and introduce fluids. Dilute grape or apple juice by half with a cooled medicinal 
tea made from one of the above recipes or from your own herbal repertory. Pour into trays for making ice pops and freeze. 


IMMUNE BOOSTER TEA 

This tea provides gentle yet effective support for the immune system. 

2 parts licorice root 





1 part echinacea herb 
1 part echinacea root 
1 part garlic bulb 
1 part ginger root 

Combine all ingredients. Decoct 20 minutes and drink warm Adults can take 1 cup four to six times a day; children can take 14 to 14 cup three or four 
times a day. 


FEVER TEA 

Use this tea to encourage perspiration during the fever phase of the flu. You may add a small amount of honey to offset the bitter taste of yarrow 
and make the tea more palatable. This combination can also be used for baths, steams, and compresses. 

2 parts elder flowers 
2 parts yarrow flowers 
1 part gingerroot 

1 part peppermint herb 

Decoct the gingerroot for 10 minutes. Remove from heat, add the remaining ingredients, cover, and steep 10 minutes. Drink warm Adults can take 1 cup 
four to six times a day; children can take 14 to 14 cup three or four times a day. 

CALMING TEA 

This is an excellent tea for relieving restlessness and irritability, especially in children. The tea has a minty lemon flavor that most children enjoy. 

2 parts catnip herb 

2 parts lemon balm herb 
1 part chamomile flowers 
1 part peppermint herb 

Combine all ingredients and infuse, covered, for 10 minutes. Drink warm Adults can take 1 cup four to six times a day; children can take 14 to 14 cup 
three or four times a day. Breathing in the vapors from the tea while sipping will help clear congested sinuses. 

Tinctures and Glycerites 

Tinctures are alcoholic extracts of herbs. They often have a sharp, unpleasant taste, but they are extremely potent. They may be added to hot water to 
dissipate the alcohol before ingesting. Glycerites are nonalcoholic extracts of herbs. They are generally sweet and more palatable to children. Tinctures 
and glycerites are available at most herb shops and natural foods stores. Tinctures should be stored in a cool, dark location, where they will keep for up 
to 2 years. Glycerites should be stored in the refrigerator, where they will keep for up to 3 months. 

General dosages for tinctures and glycerites are as follows. 

■ Tinctures for adults: 30 to 60 drops two to four times daily 

■ Tinctures for children: 10 to 20 drops two to four times daily 

■ Glycerites for adults: 1 teaspoon three or four times daily 

■ Glycerites for children: !4 teaspoon three or four times daily 

GINGER-GARLIC SYRUP BASE FOR TINCTURES 

This is a good-tasting syrup that can be used alone or as a base for tinctures or other preparations. 

1 head of garlic 

1 2-inch section of raw gingerroot 

Raw sugar (or substitute white sugar, brown sugar, or pasteurized honey) 

Peel and slice the garlic and the gingerroot. Layer in a clean glass jar and cover completely with sugar. Store in a cool, dark location for 3 days. Shake 
once or twice daily. (If you are using honey, you will need to repeat this process for an additional 4 days, for a total of 7 days.) Strain the syrup and 
store in the refrigerator, where it will keep for up to 3 months. Use as an immune-supporting syrup, to mix with tinctures to improve their taste, or as a 
base for other syrups. 


HERBAL COUGH SYRUP 

This formula contains potent antiviral herbs that boost immunity and strengthen the lungs. It is especially helpful in addressing persistent coughs 
and respiratory infections that settle in the chest. 

2 ounces ginger-garlic syrup (see recipe on page 26) 

14 ounce catnip tincture 
14 ounce echinacea tincture 
14 ounce elder flower tincture 
14 ounce licorice root tincture 

Mix all ingredients. Store in a dark glass container in a cool, dark location, where the syrup will keep for up to 1 year. Adults can take 60 to 90 drops 


three or four times daily; children can take 30 to 40 drops three or four times daily. 

CHILDREN’S DECONGESTANT AND COUGH SYRUP 
A gentle, effective cough remedy for children, this syrup can ease a cough while fighting infection and sinus congestion. 

2 ounces elderberry syrup (see recipe on page 18) 

1 ounce ginger-garlic syrup (see recipe on page 26) 

1 ounce licorice root tincture 
1 ounce peppermint tincture 

Combine all ingredients. Store in a dark glass container in a cool, dark location, where the syrup will keep for up to 1 year. Children should take !4 
teaspoon four to six times daily for coughs and congestion. 

SINUS RELIEF 

This formula helps clear sinus passages, protect the lungs, and boost immune function. 

1 part cleavers tincture 

1 part echinacea tincture 

1 part elderberry syrup (see recipe on page 18) 

1 part eye bright tincture 
1 part gingerroot tincture 

Combine all ingredients. Store in a dark glass container in a cool, dark location, where the syrup will keep for up to 1 year. Adults can take 60 to 90 
drops three or four times daily; children can take 20 to 30 drops three or four times daily. To maximize the actions of the herbs, place the dosage in a 
cup of hot water and sip slowly. 


COMFORT COMPOUND 

This is an excellent remedy for muscle aches with general discomfort and restlessness. 

2 parts chamomile tincture 
2 parts gingerroot tincture 
1 part lemon balm tincture 
1 part licorice root tincture 

Combine all ingredients. Store in a glass container in a cool, dark location, where it will keep for up to 2 years. Adults can take 60 to 90 drops three or 
four times daily; children can take 20 to 30 drops three or four times daily. 

FLU FORMULA 

Begin taking this formula at the first sign of the flu. 

1 part echinacea tincture 
1 part elder tincture 
1 part eye bright tincture 
1 part gingerroot tincture 
1 part lemon balm tincture 
1 part licorice root tincture 

Combine all ingredients. Store in a cool, dark location, where it will keep for up to 2 years. Adults can take 60 to 90 drops every three to four hours. 
Children can take 20 to 30 drops three times daily. 

Using Essential Oils 

Fragrant herbs contain essential (volatile) oils that are antiseptic in nature. The oils can be used and applied in several ways. Inhaling their vapor in 
baths and steams helps fight infection in the respiratory passages. Combining the essential oil with a base oil and applying it to the skin aids in muscle 
aches and helps provide a localized heating effect that increases circulation and the delivery of nutrients to the area. It also transports waste products 
away from the site. 

Caution: Do not take essential oils internally without the guidance of a qualified herbalist or healthcare practitioner. 

AN HERBAL STEAM 

This is an effective method for clearing congestion. 

1 quart water 

6-8 drops essential oil of chamomile, lemon balm, or peppermint 

Heat the water on the stove. Remove from heat and add the herbal tincture. Using a large bath towel as a tent, lean over the pot and inhale the steam 
Avoid becoming overheated or getting your face too close to the hot steam Blow your nose frequently to help ease congestion and clear the nasal 
passages for the healing vapors. 



Tent a towel over both your head and the bowl to capture the aromatic steam. 


An Herbal Bath 

A therapeutic bath can be used at the first sign of flu or during the recovery phase, to relieve muscle pain and promote relaxation. Soak in a 
hot bath for 10 minutes or until you begin to perspire. Get out of the tub slowly, dress warmly, and go immediately to bed. Be sure to drink 
copious fluids before, during, and after the bath to replenish the fluid lost from perspiration. Sipping a cup of hot ginger or yarrow tea 
wlii I e in the tub will enhance the warming effects of the water. 

To ease aching muscles and encourage perspiration, add 1 quart of an herbal infusion of ginger, lemon balm, or peppermint to the 
bathwater. The fragrance will soothe, and the volatile oils will warm and relieve aching muscles. 

Caution: Avoid hot baths when a fever over 100.5°F (38°C) is present. Hot baths are not advised for young children or the elderly, 
who may be at risk for dehydration. 


AN HERBAL RUB 

These warming essential oils help increase circulation and relieve congestion. 

Peppermint or lemon balm essential oil 
Olive or almond oil 

Combine the ingredients, using 20 drops of essential oil per 2 ounces of food-grade oil. Gently rub onto the sinus area or chest. This treatment is best 
done when you can spend 15 to 20 minutes lying down with your eyes closed. To enhance the heating effects of the oil when it’s used on your chest, 
cover the rubbed area with a clean cloth, then place a hot-water bottle on top. 

Caution: Use caution when applying the oil to your sinuses, as the vapors may be irritating to the eyes. 

Herbal Compresses 

Herbs may be applied directly to an area to promote a healing effect, such as to the chest for relieving congestion or alleviating a spasmodic cough. You 
will need a piece of flannel, large enough to be doubled across the area to be treated (usually the chest); a clean, dry towel; and a hot infusion. To begin, 
prepare 2 cups of an infusion (following the instructions on page 24) using 2 teaspoons of freshly grated gingerroot or 2 tablespoons of peppermint leaf. 
Soak the flannel in the infusion, which should be comfortably hot. Wring out and place on the bare chest. Cover with a dry towel. To prolong the heating 
effects, place a hot-water bottle on top. 

A COMPRESS FOR THE FEET: THE WARMING SOCKS TREATMENT 


Thin cotton socks 

Chilled infusion of garlic, gingerroot, catnip, or peppermint 
Wool socks 

T horoughly drench the cotton socks in the prepared infusion. Wring out well and place on prewarmed feet. Immediately put on the wool socks and go to 
bed. The cold socks will have a dual action: They draw congestion from the head and stimulate the body’s immune system The socks will dry in a 
couple of hours but may be left on all night. 

Caution: Do not use this if the patient is very chilled or debilitated. 

A WHOLE-BODY COMPRESS TO REDUCE FEVER 

This treatment is especially useful in resolving fevers and relieving pain and spasm. The sheet will first cool you, then warm you, then encourage 
perspiration, and finally return you to a comfortable, neutral temperature. It’s also very’ relaxing and may induce a long, deep sleep. 

2 wool blankets 
A clean sheet 

1 quart chilled infusion of catnip, gingerroot, lemon balm, or peppermint 

Place the wool blankets across a bed. Thoroughly saturate the sheet in the infusion and wring it out. Place the sheet on top of the wool blankets on the 
bed. Lie down on the sheet, naked, and wrap the sheet and blankets around you. 

While the sheet will be very cold at first, your body heat will soon warm it up. If you are very chilled, you may place a hot-water bottle at your feet 
and put on a wool cap. 









Children respond very well to a shortened version of this treatment. Keep them in the sheet only until it is warm and/or dry. Although they may 
initially fuss from the cold sheet, the reduction in fever will soon make them comfortable and content. 


Converting Recipe Measurements to Metric 

Use the following chart for converting U.S. measurements to metric. Since these conversions are not exact, it’s important to convert the 
measurements for all of the ingredients to maintain the proportions of the original recipe. 


To convert to 

From 

Multiply by 

milliliters 

teaspoons 

4.93 

milliliters 

tablespoons 

14.79 

milliliters 

fluid ounces 

29.57 

milliliters 

Clips 

23659 

liters 

cups 

0.236 

grams 

ounces 

28.35 




















